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Tu rbo B asic 


/ ntroducing Turbo 
Basic, the high- 
speed BASIC you'd 
expect from 
Borland! 

It's the BASIC compiler you've 
beer} waiting for. And it's so fast 
that you'll never have to wait 
again. 

Turbo Basic is a complete devel- 
opment environment: it includes a 
lightning-fast compiler, an inter- 
active ^itor, and a trace debug- 
ging system. 

Because Turbo Basic is compat- 
ible with BASICA, chances are that 
you already know how to use 
Turbo Basic. 

With Turbo Bask your 
only speed is "Full 
Speed Ahead"! 

You probably already know us 
for both Turbo Pascal" and Turbo 
Prolog." Well, weVe done it again! 

We created Turbo Basic, 
because BASIC doesn't have to be 
slow. 

In fact, building fast compilers is 
a Borland specialty; both our Turbo 
Pascal and our Turbo Prolog out- 
perform all their rivals by factors, 
and with Turbo Basic, we're proud 
to introduce the first high-speed 
BASIC compiler for the IBM'PC. If 
BASIC taught you how to walk. 
Turbo Basic will teach you how 
to run! 


The Critics' Choice 

t ( Borland has succeeded in 
stretching the language without 
weighing us down with unneces- 
sary details . . . Turbo Basic is the 
answer to my wish for a simple yet 
blindingly fast recreational utility 
language . The one language 
you can't forget how to use. Turbo 
Basic is a computer language for 
the missus, the masters, the 
masses, and me. 

Steve Gibson, Info World 

Borland's Turbo Basic has advan- 
tages over the Microsoft product, 
including support of the high- 
speed 8087 math chip. 

John C. Dvorak 9 9 


Turbo Basic ends the 
basic confusion 

There's now one standard: 

Turbo Basic. 

It's fast, BASICA-compatible, and 
because Turbo Basic Is a Borland 
product, the price is right, the 
quality is there, and the power is 
at your fingertips. You see. Turbo 
Basic's part of the fast-growing 
Borland family of programming 
languages— we call it the "T urbo 
Family." Hundreds of thousands of 
users are already using Borland's 
languages, so you can't go wrong. 
So join a whole new generation of 
smart IBM PC users— get your 
copy of Turbo Basic today. You get 
an easy-to-read 300-F page 
manual, two disks, and a free 
MicroCalc spreadsheet— and an 
instant start in the fast new world 
of Turbo Basic. All of this for only 
$99.95— Order your copy of Turbo 
Basic today! 


Free spreadsheet induded, 
compfete with source code! 

yes. ive've included MicroCalc. our sample 
spreadsheet, complete with source code, 
so that you can get started r/ghf away with 
a “real program." You can compile and run 
it “as is." or modify it. 




A technical look at 
Turbo Bask 

^ Full recursion supported 
Si Standard IEEE floating-point 
format 

^ Floating-point support, with full 
8087 (math co-processorl 
integration. Software emulation if 
no 8087 present 
Si Program size limited only by 
available memory (no 64K 
limitation) 

Si EGA and CGA support 
Si Access to local, static, and global 
variables 

Si Full integration of the compiler, 
editor, and executable program, 
with separate windows for 
editing, messages, tracing, and 
execution 

Compile, run-time, and I/O errors 
place you in the source code 
where error occurred 
gj New long integer (32-bit) data 
type 

0 Full 80-bit precision 
SI Pull-down menus 
0 Full window management 


System requirements 

IBM K, )CT. At and frue compatibles, K-DOS IMS- 
DOS) 20 or later One ftoppy drive, 256K 


»-MOi 





40 ^ TbrboC \ 


T urbo C: The 
fastest, most 
efficient and easy- 
to-use C compiler at 
any price 

Compilation speed is more than 
7000 lines a minute, which makes 
anything less than Turbo C an 
exercise in slow motion. Expect 
what only Borland delivers: Quality, 
Speed, Power and Price. 


Turbo C: a complete 
interactive development 
environment 

Like Turbo 
Pascal and 
Turbo Prolog, 
Turbo C comes 
with an interactive editor that will 
show you syntax errors right in your 
source code. Developing, debug- 
ging, and running a Turbo C 
program is a snap. 



Turbo C: The C compiler 
for amateurs and 
professionals 

If you're just beginning and 
you've "kinda wanted to learn C," 
now's your chance to do it the easy 
way. Like Turbo Pascal, Turbo C's 
got everything to get you going. 

If you're already programming 
in C, switching to Turbo C will 
considerably increase your 
productivity and help make your 
programs both smaller and faster. 
Actually, writing in Turbo C is a 
highly productive and effective 
method — and we speak from exper- 
ience. Eureka: The Solver and our 
new generation of software have 
been developed using Turbo C. 


Turbo C: The C compiler 
everybody's been 
waiting for. Everybody 
but the competition 

Borland's "Quality, Speed, Power 
and Price" commitment isn't idle 
corporate chatter. The $99.95 price 
tag on Turbo C isn't a "typo," its 
real. So if you'd like to learn C in a 
hurry, pick up the phone. If you're 
already using C, switch to Turbo C 
and see the difference for yourself 


System requiremeftts 

IBM K, XT. AT and »ue compattbiK. K-tXX IMS- 
DOSI 70 or later One floppy 0^ J20K 


Technical Specifications 

Compiler One-pass compile- 
generating linkable object modules 
and inline assembler. Included is 
Borland's high performarKe 'Turbo 
Linker. " The object module is com- 
patible with the PC-DOS linker. Sup- 
ports tiny, small, compact medium, 
large, and huge memory model 
libimhes. Can mix models with near 
and far pointers. Includes floating 
point emulator (utilizes 8087180287 
if installed}. 

0 Interaaive Editor The system 

includes a powerful, interactive full- 
screen text editor. If the compiler 
detects an error, the editor auto- 
matically positions the cursor 
appropriately in the source code 

(5f Development Environment: A 
poweiiul "Make" is included so 
that managing Turbo C program 
development is highly efficient. 

Also itKludes pull-down menus 
and windows. 

^ Links with relocatable object 
modules created usir)g Borland's 
Turbo Prolog into a single program. 

0 ANSI C compatible. 

0 Start-up routine source code 
include. 

0 Both commar>d line and integrated 
environment versions irKluded. 


•Introductory price— good through July 1. 1987 






“We looked at every 
I mean eveiything 
was even in their 

Mike Macewich, Senior Decision Support Consultant, The Quaker Oats Company. 


It had to make word processing so easy, no manager would 
want to manage without it So sophisticated, even a secretary 
couldn’t find a missing feature. So adept, it would make everyday 
memos look Uke they came out of a printshop. So simple to learn, 
people would be up and running the very fimt day. 

It had to show on screen what you’d get on the printed 
page. It needed a fiiU featured outline processor. It had to have 
comprehensive training on the disk and right at your fingertips. 

It had to lay down columns in parallel. Generate indexes or 
tables of contents. Convert files fi'om other word processors to its 
own. Get its money’s worth out of sophisticated laser printers. 

And be able to cormect smoothly with any of the major 
network systems. 

Microsoft® Word. If you put words on paper to make a point, 
close a sale, push a propos^, argue a cause, you couldn’t insist 
on more word processing power than Quaker did. 



thing out there. 
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MELVIN O. DUKE 

Genealogy ON DISPLAY v.4.0, 
STAR FINDER ON DISPLAY 
& HOME INVENTORY 

After 30 years in ttte computer profession, with 
genealogy as a hobby, author Duke took an early 
retirement to produce programs of value to others. 
As for his Genealogy ON DISPLAY programs he had 
this to say; “The experience (creation of ON DIS- 
PLAY) has been very broadening to me. personally, 
as I fMl 1 could go anywhere in the United States, pkA 
up a phone and call someone nearby, who would 
know me and would be happy to talk with me about 
the programs." 

Genealow ON DISPLAY v.4.0. written in BASIC, 
assists users in organizing, recording and reporting 
their own Genealogical Data. 

The same care and attention to detail are found 
in author Duke's two other programs in the PC-SIG 
Ubrary. STAR FINDER ON DISPLAY (display the 
Milky Way or a star of your choice) and HOME INVEN- 
TORIES (utilities for everyday, around the home use). 


r 


S6 

wordprocessor we hive: ill the standard features 


plus automatic indexing. taWe-of-contents and 
lootnoling $12 

□ 579. SW MSCAL TUTOR Learn to program m 
PASCAL in the conveniency of your own home .. $12 

□ 598 OISKTOOL — Like Nortons; Recover erased 

files, or fix damaged files $6 

□ 606 AUTOMENU — Create professional menus. 

wilfXNit all the hassle $6 

□ 610 PACKDISK — Optimize and speed up your 

disk access time $6 

□ 611 BLACKBEARO — The programrrwf'S editor tor 

writing code in PASCAL. C. or FORTRAN $6 


□ 9I.SM GENEALOGY ON DtSPLAY v.4.9 

□ 447 STAR FMOER ON IHSPIAY 

□ 395 HOME MVSnORY 

□ 5 PC-FILE 111 Version 4. an excellent datab^ 
manager tor labels, inventory, and form letters . 

□ 528.5» NEW YORK WORD — The most powerful 


□ PC-SHj library ON CO ROM $195.00 

□ NEW 1967 PC-SIG DIRECTORY $ 12 95 

□ 1 YEAR PC-SIG MEMBERSHIP $ 20.00 

($36 Foreign) (Includes dnctory, bimonlhiy magazine and more.) 


SPECIAL 

Any 5 Disks plus 
1-Year Memb^hip 
Only $39 (Include $4 shipping & handling) 


Afost programs haio documentation on disk and lOQuesl a 
donation fmm satisfied users. Please add $4 post^ and 
hantSing per order ($10 torwgn) — CatHorma residents add 


state safes tax 

Total Enclosed 1 

319 

by □ Check □ VISA □ MC 





City 

Statn Zip 


To order, call; MW-245-6717 
In CA; I00-ZZ2-2996 
For technical questions or local 
orders; (4M) 738-9291 
^ 1038D East Duane Avenue Sunnyvale, CA 94088 
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HypcrAOOESS 

Top Rated 

Communications Software 



Editor’s Choice 
PC MAGAZINE 

October 28, 1986 

“An excellent program with 
many advanced features, 
including a comprehensive 
language, unattended host 
and file transfer capabilities.” 


Rated #1 by 

R ffTlMG S 

NEVVSLETTER 

September, 1986 

“The consistent combi- 
nation of power/usability 
ratings put HyperACCESS 
at the top...” 


Rated ■■■■by 

InfoWorld 

July 14, 1986 

“It’S a snap to start using 
the program immediateiy... 
you can be communicating 
in a matter of minutes.” 


Whether you’re just beginning to use your PC for communications 
or you've been frustrated by limitations of another program. 
HyperACCESS Is the answer. Simple for novices. Exhilarating for 
experts. Ideal for businesses. 

There's no Initial hurdle. HyperACCESS adepts Itself to your 
computer and modem (it dials, redials, and answers more than 40 
models). You can use it just by looking at your screen. The manual 
is crystal clear. A detailed training program is included. 

It comes ready to call CompuServe, Dow Jones, EasyLInk, MCI 
Mail, NewsNet, The Source, and others (trial subscriptions 
included). Learns your passwords the first time you call and 
enters them for you from then on. You can list more than 100 
computers (or people) for Instant calling. HyperACCESS logs 
every call. 

Astonishing versatility! Lets you link with systems that defy others. 
Wrth mainframes, minis, micros, or RS-232C devices. It emulates 
VT52, VT10(Y102, TeleVideo 925/950, H19, TTY, Wang, IBM 3101, 
and IBM 3278 asynchronous terminals. It supports up to 19,200 
baud and transfers files FAST using Kermit, Xmodem (CRC or 
Checksum), and ASCII Protocols. 

HyperACCESS is an outstanding host, too. Even when you’re not 
there, your PC can be accessed by callers who have passwords 
you've defined. You set whether each caller can read or type 
messages, transfer files, run programs*, or use your PC without 
restrictions. 

HyperACCESS has the clearest, most complete script language, so 
you can create custom functions and menus, or automate any 
portion of a call. And we give you powerful scripts — transfer files 
between unattended PC's — pick up electronic mail at 2 am — act 
as a high-security dialback host, and more. 

*C«ftain programs are incompatible with remote use. 


Even In the midst of communications, HyperACCESS lets you run 
your other DOS software or use your computer’s DOS commands. 
And HyperACCESS Is so well-behaved, it can also run under 
Windows, TopView. DESQvlew or DoubleDOS, concurrently with 
other programs. 

Call or Write Todayl 
800-826-2760 or (313) 243-0576 

I 

I a Send HyperACCESS on SVt" disks for $149 

I □ Send HyperACCESS on disks for $149 
’ □ Send HyperACCESS on SVt" and V/ 2 ’' 

' disks for $169 

I □ Send me a demo disk for $5 (specify SW 

I 3Q-Dav Money-SKk GuarantM 

I 

j Name 

I Company Name 

l 

I Shipping Address; 

I City: 

! Stale: Zip . 

■ Payment. □ Check □ VISA □ MC Card Exp Dale 

I Credit Card » 

I $149 per copy plus $5 shipping. $20 overseas: Mich, residents $6 sales tax. 

I System Requirements IBM PC, XT. AT, or compatibles, 192K RAM mm. 

I PC-DOS 2.0 or greater (Separate Z-tOO version ) Not copy protected. 

I I 

Hilgraeve Inc. 

P.O. Box 941, Monroe, Ml 48161 
Communications Software Since 1981. 



HyperACCESS, trademark ol HIgraeve: IBM. PC. XT. AT. TopView, trademarks of International Business Machines; MS. Windows, trademarks of Mcrosoft; Software Digest, Ratings Newsletter, 
trademarks of NSTL. Inc.: InfoWorld, publication of CW Communications. Inc. 
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High-Speed ATs: Life in the 
i East Lane 

Alfred ftwr/The advent of 1 2 - 

andeven 16-MH/. ATshas 
made life a veritable autobahn 
I for PC speed fanatics. The CCI 
ST/286-12, Wells American's 
A*Star II MikIcI 3(X). and the 
PC's Limited 286- 1 2 and 286 - 

1 6 are a hot-rodder's delight. 

breaking the lO-MHz barrier in 
fine style. But do the programs 
and network boards now on the 
market also travel well at these 
speeds'.’ We ll alert racers to 
potential problems on the 
highway ahead 119 


SPECIAL REPORT 
The Scientific PC 

Jim SeymourINevi software 
products and accelerators are a 
b<x)n to those who seek to 
harness the PC's processing 
power for scientific and 
technical work I .^6 

Manuscript: A Technical 
Writer’s Tool Kit 

Robin Raskin and Kaare Chris- 
r/o/i/Lotus enters the technical 
word processing market with 
Manuscript, a powerful 
program that offers all the 
features a technical writer could 
want in just one package .. 143 

Software for Problem 
Solving 

Ellen Bush. Marlin A. 
Bursehka. Ehud Kaplan. Keith 
Purpura, and Clay ReidlAsysl. 
Gauss. MathCAD. Matlah. 
muMATH. Point Five, and TK! 
Solver offer data analysis 
and/or mathematical problem- 
solving capabilities 155 



FE.VIT'RES 


Faster Calculations with 
Numeric Processors 

Stephen Randy DavislWil^l 
accelerators, array processors, 
and other number cmnchers on 
a card are bringing 
superminicomputer-level 
number-crunching power to 
ordinary PCs and ATs — at 
prices that won't eat up small 
budgets 181 

• Clocking the 80287 at High 
Speed 

Stephen Randy Dovrs/ Adding 
an 80287 accelerator like the 
Ariel Xceix or the Hauppauge 
Fast- 1 0 to your PC will 
improve the performance of 
CiAD/CAM packages, 
databa.ses, spreadsheets, and 
other packages that rely on 
extensive calculation 188 

• Numeric Muscle for the PC 

Stephen Randy Davis/ Amy 
pnKessors are undeniable 
champs at performing 
applications requiring limited 
calculations on immense 
amounts of data. But be- 
ware — you need to be a 
programmer to use them 
effectively 194 

• Changing the Rules 
of the Game 

Stephen Randy D£07.Y/Non-ln- 
tel-compatible processors are 
"computers on a card "that 
can significantly speed up 
floating-point and other 
calculations 2t)8 


SOFTWARE 
WordPerfect Made Easy 
Bill HowardfXbe WordPerfect 
Corp. cornered the word 
processing market by creating 
a product that is chock-full of 
impressive features and nice 
little extras. See how 
WordPerfect lives up to its 
name 221 

• Seventeen Ways to Learn 
WordPerfect 

DanielJ. RosenbaumlA 
plethora of books, audiovisual 
courses, disk-based tutorials, 
and other learning aids claim to 
be able to make you a master at 
WordPerfect. PC Magazine 
sorts the good from the bad and 
the indifferent 222 

• Eight Ways to Improve 
WordPerfect 

Rhyder McClurelRecord your 
keystrokes for quick and easy 
playback with these eight 
convenient WordPerfect 
macros 232 

CONNECTIVITY 
Making Connections: 
3Com’s Ethernet and 
Token-Ring 

Frank J. Deifler, Jr.tCan 
3Com’s Ethernet and Token- 
Ring. formidable contenders in 
tbe LAN marketplace, match 
the performance of Standard 
Microsystems' ARCnet, so far 
the undisputed Editor's 
Choice? 251 



UTILITIES 

NetWare Utilities Fill the 
Duty Roster 

Howard Marksl A set of 
specialized utilities is making 
Novell's/Ve/H/areeven more 
attractive by improving printer- 
sharing and increasing 
security 273 
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Hands-On Reviews: Compaq 
Portable III; HP LaserJet Series 
II; Express and Measure from 
Lotus Development Corp.; 
Goal Solutions, a 1-2-3 add-in; 
Borland’s Turbo Pascal 
Numerical Methods Toolbox', 
Rodime’s R-Card 45; 
Amstrad’s PCI5I2; Flash-Up 
Windows from Software 
Bottling; and an update to 
Toshiba's 1 100 Plus laptop .33 


\ I K\\ POINTS 


LETTERS TO 

PC MAGAZINE. 

15 

PC ADVISOR 


Cus Venditto/Help in quieting 

a PC AT’s power supply; 

running 1-2-3, Release 2.01 , 

on a Data General/One; and in 

charting a path for a 


beginner 

...27 

FROM THE EDITOR’S 

SCREEN 


Bill Mac /irorif /Saturday 

Nieht Live Software . . . 

61 

JOHN DVORAK 


Too Many Columns, Too 

1 jftle Time 

75 

In.skle Track 

...77 

PETER NORTON 


Wrestling with the I,aserjet 

Plus 

83 

JIM SEYMOUR 


The Agony and the Ecstasy of 

Soft Fnnt.s 

93 

STEPHEN MANES 


The Electric Foot 

...99 

STEWART ALSOP 


Pet Peeves 

..ill 


PC LAB NOTES 
Expanding the DOS 
Environment 

Richard Hale Shawl A DOS 
tutorial: Part II 295 

PROGRAMMING/ 
UTILITIES 
Instant Access to 
Directories 
Jeff ProsiselDhpiay directory 
filenames from within running 
applications programs 313 

SPREADSHEET CLINIC 
Jared Tav/or/Skip columns 
when printing; import text and 
numbers into 1-2-3 337 

CONNECTIVITY CLINIC 


Frank J. Derfler, 2r./Link 
IBM PCs with non-IBM 
mainframes 343 

TURBO POWER USER 

NeilJ. Rubenking/Conven 
Pascal to Turbo Pascal 347 


USER-TO-USER 
Paul SomersonICombine 
ERRORLEVEL setting and 


user promptinj: 355 


PC TUTOR 

Charles Pe/co/d/ Access 

extended memory 365 



DIRECT MARKETING 


CONNECTION 371 

READER SERVICE 

CARD 381 

MARKETPLACE 383 

PRODUCT INDEX 411 

COMING UP 412 

INDEX TO 

ADVERTISERS 413 


Cover Photograph: 
Roberto Brosan 


WhAT’S inside 

When a columnist or writer 
leaves a magazine, he usually 
disappears without a trace, 
something very much like Mac- 
Arthur’s old srridier. But Peter 
Norton and PC Magazine have 
ux) much history together for 
him to fade away without a for- 
mal farewell. 

Peter Norton and PC Maga- 
zine started together. The Norton Chronicles (remember that 
name?) first appeared in the September 1983 issue (Volume 2 
Number 4) with a discussion of PC languages. 

Both PC Magazine and Peter have changed a lot since the early 
days of micnxomputer publishing. Norton is now the president of 
Norton Computing, a thriving software development house best 
known for its wildly successful Norton Utilities. Norton just 
doesn't have the time to poke around under the computer’s hocxl 
anymore. 

Norton's monthly column about the technical innards of the PC 
evolved into an entire productivity section. Spreadsheet Clinic. PC 
Tutor. Connectivity Clinic. PC Lab Notes. Power User. User-to- 
User. and Programming/Utilities appear every 2 weeks and con- 
tain more than 30 pages of technical and pnxiuctivity gems. For 
example, this issue's Programming/Utilities column, on page 313. 
gives you a free program that will pop up a directory listing within 
any application. 

Our cover story this issue. "High-Speed ATs; Life in the Fa.st 
Lane." starting on page 1 19. looks at some of the most powerful 
computers that are on the market today: 1 2- and 16-MHz AT com- 
patibles. As our cover implies, you need the right equipment when 
you want to go fast. The quest for speed requires higher tolerances 
and better quality control and holds forth the likelihood that if 
something does go wrong, you’re going to crash. Of the four ma- 
chines that we reviewed, all had some compatibility problems with 
add-in boards and networking software, suggesting that if your 
needs stray far from mainstream software yrxj should prcx'eed with 
caution. However, late-breaking news on a new release shows that 
the technology is not hopeless. The Compaq Portable III. reviewed 
in First Looks on page 33. runs at 12 MHz with no apparent com- 
patibility problems. 

Beginning on page 143. you'll find a special report on scientific 
applications for the PC: Manuscript, a technical-text formatter 
from Lotus; seven equation-solving programs; and numeric pro- 
ces.sors that put your PC's processing speed on a par with a super- 
minicomputer. And WordPerfect u.sers can turn to page 221 for a 
complete rundown on how to effectively use the popular word pro- 
cessing software. 
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F inally— a computer that breaks 
through the barriers of time and 
space to help you become more 
productive. 

The PC’s Limited 286'^ runs at a 
record-setting 12 megahertz, yet it oc 
cupies 20% less space than the older, 
slower “big-name” brand. 

Now— can you afford not to be a 
“power user”? 





THAT 

CONQUERED 


In: 




The 12-megahertz 286'- and 8-megahertz 286" come 
complete with a 1.2 megabyle floppy disk drive, 1,024K of 
high-speed RAM, 200-watt power supply and an 
AT-style keyboard. 

Both feature SmartVu™, an alphanumeric LED panel that’s 
a window on your world of computing, a look into the 
heart of the computer, reporting operating speeds and 
diagnostic messages in understandable English. 

The 286" and 286'- have been created by the best team 
of computer-hardware designers in the business. A totally 
new motherboard, custom ROM BIOS and proprietary 
circuits have been developed for this high-performance 
computer environment. And etvr}' 286" and 286'-’ is 
bench-tested and run through an extensive bum-in 
before shipment. 

PC’s Limited was the first direct-response marketer to 
offer high-quality, low-priced PC-AT compatibles. PC’s 
Limited has been a leader in pushing high-performance 
personal computing through price barriers. The experience 
gained from selling and supporting tens of thousands of high-performance PCs to customers ranging from 
Fortune 500 companies to solo users has been applied to designing the most advanced personal computers 
ever produced: the PC’s Limited 286" and 286'^. 

Naturally, the 286" and the 286'^ are backed by PC’s Limited’s One- Year Limited Warranty, and by our 
50-day Money Back Guarantee. 

Twelve megahertz or eight megahertz. . . the choice is yours. In higb-perfomiance computing, the 
choice is clear: PC’s Limited. 


Also 

CONQUERS 

SPACE. 
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AND NOW, SYSTEMS THAT 
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CHOOSE FROM THESE GREAT PC'S LIMITED 286 VALUES. 


PC’S LIMITED 2868 

Monochrome Systems EGAdsI Color Systems 


• intel 80286 ruaniog a( 8 MHz 

• I024K oo Motberboafd 

■ 1.2 Meg Floppy Disk Drive 

• Coablncd Floppy and Hard Disk Controller 

• AT* -Style 84-K^ Keyboard 

• 192 l^tt Power Supply 

• Clock/Caleadar with Battery Backup 

• Hercules Compatible Moao^rome Graphics Card 

• 2 Serials aad 2 Parallel Ports 

• PC's Limited Moao-IIA Flat Screen Monochrome Monitor with Tilt and Swivel Base 

• SmartVu’' (Real Time Diagnostic Display) 


with 20 Meg. 65 MS Hard Disk Drive, Space Saving Chassis— 
with 30 Meg, 40 MS Hard Disk Drive, AT* Standard Chassis— 


J1795 

$2195 


• Intel 80286 running at 8 MHz 

• 1024K 00 Motherboard 

• 1.2 Meg Floppy Disk Drive 

■ Combined Floppy and Hard Disk Controller 

• AT'-Slyle 84K^ Keyboard 

• 192 R^tt Power Supply 

• Clock/Caleodar with Battery Backup 

• K's Limited EGAds! Card 

• 2 Serials and I Parallel Port 

• PC's Limited EGAds! Monitor 

• SmartVn'’ (Real Hme Diagnostic Display) 


with 20 Meg, 65 MS Hard Disk Drive, Space Saving Chassis- 
with 50 Meg, 40 MS Hard Disk Drive, KT Standard Chassis- 


12195 

S2595 


PC’S LIMITED 286*2 [ 


Monochrome Systems 


• Intel 80286 running at 12 MHz 

• I024K on Motherboard 

• 1.2 Megabyte Floppy Disk Drive 

• Combined Floppy and Hard Disk Controller 

• AT' StyleSA Kcy Keyboard 

• 192 Watt Power Supply 

• Oock/Calendar with ^ttery Backup 

• Hercules Compatible Monochrome Graphics Card 

• 2 Serials and 2 Parallel Ports 

• PC's Limited Mono-IIA Flat Screen Monochrome Monitor with Tilt and Swivel Base 

• AT'*-Standard Chassis 

• SmartVu'* (Real Time Diagnostic Display) 


with 30 Meg, 28 
with 40 Meg, 28 


MS Hard Disk Drivc- 
MS Hard Disk Drive- 


$3095 

13295 


EGAds! Color Systems 


• Intel 80286 runnii^ at 12 MHz 

• I024K 00 Motherboard 

• 1.2 Megabyte Floppy Disk Drive 

• Combined Floppy aiid Hard Disk Controller 

• AT-Style 84-Key Keyboard 

• 192 Watt Posver Supply 

• Clock/Calendar with Battery Backup 

• PC's Limited EGAds! Card 

• 2 Serials and I Parallel Ports 

• PC's Limited EGAds! Monitor 

• AT'*-Staodard Chassis 


• SmartVu’' (Real Time Diagnostic Display) 


with one 30 Meg, 28 MS Hard Disk 
with one 40 Meg, 28 MS Hard Disk 


»h„-$3495 

dh„-$3695 


Cc-: 
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PC’S LIMITED TURBO PC" 


Monochrome Systems 


• Intel l6-Bil 8088-2 Systcin Unit running at 4.77 MHz and 8.0 MHz 

• 640K on Motherboard 

• AT-Styk 84-Key Keyboard 
« 1}0 Watt Power Supply 

• Hercules Compatible Graphics Adapter with one Paralicl Port 

« PC’s Limited Mooo-llA Flat Screen Monochrome Monitor with TUt and Swivel Base 

with two 360K Floppy Disk Drives— $859 

with one 360K Floppy Disk Drive and one 20 Meg, 65 MS Hard Disk Drive— S 


EGAds! Color Systems 


* Intel I6-Bit 8088-2 System Unit running at 4.77 MHz and 8.0 MHz 

* 640K on Motherboard 

* Ar-Slyle 84-Key Keyboard 

* 130 5lbtt Power Supply 

« PC's Limited EGAds! Card 

* PC’s Limited EGAds! Monitor 

with two 360K Floppy Disk Drives— S 1 2 2 ^ 
with one 360K Floppy Disk Drive and one 20 Meg, 65 MS Hard Disk Drive— S 1. 3 


A GUARANTEE THAT STANDS UP. 

PC’s Limited has established Itself as the leader in PC technology. And the guarantee and warranty programs we offer put us ahead of the pack, too. Here are our 
terms in plain English. 

30-Day Total Satisfaction Guarantee— Any item bought from PC's Limited may be returned within 30 days from the date it was shipped for a full refund of your 
purch^ price. Returned items must be as-new, not modified or damaged, with all warranty cards, manuals, and packaging intact. Returned items must be shipped 
prepaid and insured, and must bear a PC’s Limited Credit Return Authorization (CRA) on the shipping label. 

One Year limited Warranty— PC's Limited warrants the products it manubetures to be free from defects in materials and workmanship for one year following the 
date of diipment from PC's Limited. During the one year warranty period, PC’s Limited will repair or replace, at its option, any defective products or parts at no 
additional charge, provided that the product is returned, shipping prepaid, to K’s Limited. 

& PC'S LIMITED 

To buy K's Limited computers, coll us directly at . . . 1-800-426-5150 

Cdb kuide Tex«, 1-800-253-8336. 

Sales lines open 7a.ni. until 7p.m. .Monday-Friday, 10a.m. until 3p.m. Saturday, Central Standard Time 

l6ll Headway Cirdc, Building 3. Austin, Texas 78754 

Sales Calls from anywhere in the country, (512) 339-^962, Thdmica] Support Calls, 1-800^24-9896 or PC’s Limited BBS (512) 339-4127 

Customer Service Calls, 1 -800-624-9897 or MCI MAIL PCs limited, Ihkx Na 9103808386 PC UD EAX (512) 339^721 G 1 
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Dodb 

ouble 


The corporation wants power. 
Individuals want ease-of-use. 

Put those two qualities in a single 
database and what have you got? 

The overwhelming 
industrv standard. 


AshtonTate 


dBASE III PLUS 

The (km Trumagpment standard. 



And the standard 
that won’t overwhelm 
individuals. 
dBASE III PLUS^from 
Ashton-TUte? 

More corporations choose it than all 
the other databases combined. Because 
they want broad compatibility across the 
whole company. And true networking 
capability. And the opportunity to unify 
their support and training resources. 

In short, they want one product that’s 
flexible and powerflfl enough to meet the 
needs of all. 

And with dBASE III PLUS, they get it 
all. Plus the broadest third-party support 


The Industry Standard 

in the industry You see, more applications 
are written for dBASE*than for any other 
database. So in many cases, the appli- 
cations you need are already available. 

More individuals choose dBASE as well. 

Because weVe made it easier for 
individuals to use. Particularly the sort 
who get queasy when they think they 
might have to program. 

They can start using dBASE without 



usiness needs 
standard. 


AshtonTate 


dBASE III PLUS 

The dam rmnai^ement smndard. 


command. Complex commands 
can also be stor^ for automatic use 
by our“histoiy”capability 
Best of all, weVe add^ these 
ease-of-use features without 
alienating the people who 
made dBASE the 
industry standard 



Tfwhdividval’s Standard 

any programming experience. Because 
the Assistant feature, with its pull-down 
menus, guides them step-by-step through 
the creation and use of a datable. 

When they’re ready to create applica- 
tions, our Applications Generator writes 
the code. 

And to make the complex even simpler, 
we have catalogs that let them recall 
relationships among files with a single 


in the first 

place. The advanced 
users and programmers. Who still 
get all the power and programming 
features they need to develop then- 
sophisticated applications. 

So if you’re looking at databases from 
either the corporate or the individual 
perspective, your choice is simple. 
dBASE 111 PLUS. 

Or dBASE 111 PLUS. 

Fbr the authorized Ashton-Thte dealer 
nearest you call (800) 437-4329, Ext. 284f 

ASHTON Tate- 

*lnOilunul<) and rail (non) 7U9 4M(>.Extmt<>fi'iK4.'Tyiidemart;s^<mnFr dBASE. dRASC III PLCS. 

A^bmlklr/Ashlnnllilp OlWRAshlonlkle .AU rodib mawd 
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The last tiling 
you want fix)m 
your modem 
IS excitement. 


Ven-Tel modems let you use your phone to exchange 
information with PCs anywhere in the world. We 
think that’s pretty exciting. 

Getting line hits, dropped connections and 
incompleted calls from your modem can be 
thrilling in its own way, too. But that’s not the 
kind of excitement you need in business. And 
we go to great lengths to make sure you 
don’t get it. 

At Ven-Tel we’ve been mak- 
ing more reliable modems 
since 1974. 

Ven-Tel modems put less 
stress on your PC because 
they have fewer components— 
70 vs. the 300 or so in other 
modems. And while other manufac- 
mrers may settle for random testing, 
every Ven-Tel modem must pass a 72 
hour “bum-in” period— plus exten- 
sive testing on real phone lines. 

As good as Ven-Tel modems 
are, we still back every one 
with a free ^fe-year warranty. 
No other major manufacturer 
even comes close. 

So if you want a modem that won’t add the 
wrong kind of excitement to your workday, you want Ven-Tel. 


liBnlet 

Modems 


Our firee 24-page booklet,“How To Select The Correct Modem)’ contains specific information 
about our full line of modems.To request your copy, call 800-538-5121. In California, call 
408-727-5721. 
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VIKWPOINTS 


Letters to 

PC MAGAZINE 



MEX-PC TALKS BACK 

I would like to point out some enors in 
your review of our communications pack- 
age, MEX-PC (“Asynchronous Commu- 
nications: Shopping for Software,” PC 
Magazine, Volume 5 Number 18). 

The greatest error was in the Bench- 
mark Tests chart, which implied that 



MEX-PC does not support the Xnaxlem 
CRC protocol. In fact, our communica- 
tions package has supported CRC since its 
inception in 1983, ahead of virtually all of 
our competitors. This omission was quite 
unfortunate; we feel MEX-PC would have 
excelled in this benchmark test because the 
program is written entirely in fast-execut- 
ing assembly code. 

The Summary of Features table accom- 
panying the article also contained several 
errors: MEX-PC does indeed support un- 
limited repeat dialing; our remote feature 
does allow running DOS programs re- 
motely; DEC VT-52 emulation is provid- 
ed; RS-232 handshaking, lines are not re- 
quited; and, finally, MEX-PC does not 
include a built-in text editor, although you 
can easily add an external editor to MEX- 
PC by using its Shell facility. 

Finally, I feel I must disagree with Mr. 
Stanton’s claim that our documentation is 
poorly indexed. In fact, the MEX-PC 
manual is 240 pages long, with an eight- 

P C 


page index spanning nearly 400 topics and 
more than 6(X) references. 

Ronald G. Fowler 

President, NightOwl Software Inc. 

Fort Atkinson, Wisconsin 


HAPPY WITH THE CONVERTIBLE 

I can’t believe how apparent your dislike 
for IBM has gotten. What do you have 
against IBM? Did you get cut off by an 
IBM truck on the freeway? 

A case in point is your treatment of the 
PC Convertible, Although its performance 
is on par with others in its class, it was not 
even reviewed in your recent article on lap- 
tops (“DOS Travels Better Now: What’s 
New in Portables,” PC Magazine, Vol- 
ume 5 Number 22) because you consid- 
ered it no longer new and never interest- 
ing. In addition, Peter Norton called it this 
year’s biggest disappointment and you 
chose it as one of the worst products of 
1986. 

By constantly putting the Convertible 
down, you are misleading your readers 
about its capabilities. I had the good for- 
tune of having an IBM Convertible and the 
Toshiba TIlOO Plus on my desk at the 
same time, and in my own side-by-side 
comparison tests, I found their perfor- 
mance to be about the .same. In addition, 
the Convertible has one of the most read- 
able LCD screens, and its keyboard is 
ranked as one of the best. But even more 
important, the Convertible, unlike the To- 
shiba, is available. 

What more could you ask for from a PC 
besides good looks? The Convertible is 
clearly the best-looking laptop of the 
bunch, while the Zenith Z-I8I has to be 
the ugliest thing I have ever seen. 

Daniel J. Lavato 
Lighthouse Point, Florida 
tklAGAZINE ■ APRILI4, 198 
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Bill Howard, author of two reviews on the 
PC Convertible, replies: 

Readers often berate us for not liking PCs 
they already bought. They want PC Maga- 
zine to say, in effect, ' ‘Attaboy. You made 
a wise choice in your purchase of the 
Mount Euji Shining Lotus Blossom PC. as 
this glowing review confirms. ' ’ 

While the IBM and Toshiba may seem 
to perform the same in informal tests, 
when they're benchmark-tested, the To- 
shiba is clearly faster. (That's why we 
have PC Labs: rigorous benchmark tests 
reveal more than anecdotal evidence.) The 
Convertible’s biggest flaws are size and 
price: the parallel, serial, and external- 
video HO ports that Toshiba, Zenith, and 
most everyone else includes, IBM sells as 
bulky, extra-cost clip-on slices. (IBM can't 



even fit 640K bytes of RAM in the unit; it 
stops at 5 12K .) 

The PC Convertible and eight other 
portables were reviewed in ' ‘DOS to Trav- 
el" (Volume 5 Number 13). In the follow- 
up of six portables that you referred to, 

‘ ‘DOS Travels Better Now: What's New in 
Portables, ' ' we only looked at new or sig- 
nificantly upgraded machines. IBM's only 
change was to junk the idiotic ' ‘IBM .stan- 
dard’ ‘ internal modem in place of a 
Hayes-standard unit. 

The Zenith may or may not be ugly, but 
7 
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Boost 

cursor 

speed. 

Stop 

cursor 

run-on. 

With ail the recent uter performance, 

it's ironic that two of the PC's ergonomic 
deficiendes have been overlooked — its skw 
rupior. and the tendency of the cursor to 
remain in mirtion (njn*onl after a cursor key 
has been released. Finally, the solution — 
Cruise Coninil’'' fnim Revululion SoHware. 

Cruise Contnil is a new productivity tool for 
serious PC users. It boosts cursor speed, 
typically by 3-5X. It eliminates annoying 
cursor run-on. And it adds hands-free 
cursor navigation to any application. 

If you use 1-2-3. .Symphfmv, dBASK. Keflex, 
or Paradox, you need Cruise Control's Anti- 
skid Braking. Here's what the leader of one 
l^dus users group said about Cruise Control: 

"Once / used U. t wanted U! Excellent idea. 
Very practical. One of the best proftrams 
ever xenl lu u% for review!" 

If you use Word Perfect. MS-Word. Q&A, 
Display Write. MultiMate, Wurd.Star 2000, 
Framework. Pf'-Write. w Sidekick, you 
need Cruise Control's Screen Runner, the 
high-performance, adjustable-speed cursor. 

Cruise Control's namesake feature takes the 
drudgery out of paging Ihnnigh data base 
recoil long do^menLv and large 
spreadsHrets. It lets you repeal any key. 
hands-free — at the speed of your choice. 

And there's more. A ('hronometer "types" 
the lime or date into your applicalkm at the 
current cursor position. The keyboard- 
controlled Screen Dimmer pnMecls your 
privacy. The programmable Auto-Dimmer 
extends the life of your display screen. 

('ompatible with thousands of today ’s 
popular programs, including Lightning. 
.SuperKey. and Ready!, t'ses only 3K RAM. 
For IMIS 2.0 or bter. Not ci^y -protected. 

No risk. 60-day money -back guarantee. 

Cruise 

Control 

Only $39.95 

Call now to order bv credit 
card (VISA/MC/AX)*: 

201-366-4445 

Or. mail $39.95 plus $3.50 
shipping and handling to; 

Revolution 

§(i])fl11war©9 InnCo 

715 Riiul. Id Kasl • RaiuMph. NJ 071169 

[XT Kin 


the screen is dazzling. Meanwhile, most 
readers should be able to fathom why the 
Convertible is readily available and the 
Toshiba TIlOO Plus isn’t. 


AN ASSEMBLY DEBATE 

I believe that Bill Machrone's column 
‘ ‘The Death of Good Software’ ' (From the 
Editor's Screen, PC Magazine. Volume 5 
Number 20) was way off the mark. Al- 
though he makes many good points, he 
fails to recognize the opposing arguments. 

Why wasn’t MicroPro able to come up 
with competitive enhancements to Word- 
Star, Version 3.3? I’ll wager that it was 
precisely because it wrote the product in 
a.s.sembly code. Assembly code is inher- 
ently unmaintainable once the original 
programmer has left the company. Mr. 
Machrone confuses corporate confusion 
and dubious judgment at MicroPro with 
the issue of assembly language versus 
high-level language. 

Warren Sirota 

Oakland. California 

The only "inherently unmaintainable" 
code is sloppy, poorly commented, spa- 
ghetti code — in any language. Much of 
WordStar’s code happens to he so good 
that legions of nonprofe.s.sional program- 
mers have been able to tweak lots of extra 
performance and features from it. — Ed. 


admit we are working on a C version for 
machines like the NCR Tower, but most of 
our software will continue to be written in 
assembly. We will not stop writing "tight, 
well- written code.” Yes, an assembly ptrs- 
grammer is pan of a dying breed, but at 
least a few are alive and well. 

W. E. Pete Peterson 
Executive Vice President 
WordPerfect Cotp. 
Orem, Utah 


RIGHT ON COURSE 

The timing of the publication of some of 
your feature articles is uncanny. My wife 
is an accounting major, and many of the 
articles have proven to be very useful to 
her toward the completion of her computer 
projects. In fact, it often seems the infor- 
mation she has so desperately searched for 
is published in PC Magazine just in time to 
complete a project. Can you please keep 
this up until May? With your help we may 
get her out of school yet. 

Jerry E. Chancey 

Houston, Texas 

If you liked our past features, you'll love 
our special on business management slat- 
ed for publication in late August — perfect 
reading for a CPA. — Ed. 


ENTER ESCAPE WITH EDUN 

“Mastering Your Printer’s Options,” by 
John Dickinson (PC Lab Notes, PC Maga- 
zine. Volume 5 Number 19), misinformed 
your readers by staling that EDLIN cannot 
be employed to enter the escape character 
into files containing printer control codes. 
The sequence of Ctrl-V followed by the 
Left Bracket key instructs EDLIN to per- 
form this function. 

Dean A. Davis 

Long Island City, New York 

You are correct. What Mr. Dickinson 
meant was that Escape cannot be entered 
directly. Ctrl-V followed by the Left Brack- 
et key will enter Escape, just as Ctrl-V fol- 
lowed by a character will input the desired 
control character. — Ed. 


A TOUCH OF HUMOR 

I just received my second issue of PC 
Magazine, and while I must confess I 
don’t understand many of the articles, I am 
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In respon.sc to "The Death of Good Soft- 
ware" (From the Editor’s Screen): 

WordPerfect was originally written in 
1980 for a Data General CI300. At that 
lime, we had to be very frugal with memo- 
ry and cycles so that the accounting depart- 
ments wouldn’t complain when WordPer- 
fect was added to their system. 
Consequently, we wrote the program in 
assembly and it ran in less than 64K bytes 
of RAM (40K bytes were shared code). 

When we started work on the PC ver- 
sion. we looked at C seriously. Our deci- 
sion to use assembly again wasn’t diffi- 
cult, since a mature version of C didn’t 
exist in March 1982. 

Today we are glad we didn’t go to a 
higher-level language. Our memory re- 
quirements are generally lower than those 
of our competition, and we’re generally 
faster, even though we do more formatting 
on the screen than other word processors. 1 
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“Dac-Easy 
Accounting 
staged an 
astounding 
coup in the 
accounting 
category, , , ” 

PC WORLD 

October 1986 


ii':- 

'VliU 


SUM. 

uim Miv. 

mr'MKitARMv 



$ 69.95 


1 A AAA and more every day. 
.1 0 V ^ V W That’s how many 
smart buyers have already chosen to save 
thousands of dollars in their decision to 
computerize their books. Recently the 
readers of PC Ubrid confirmed this new 
trend in accounting software by voting 
Dac-Easy Accounting as their favorite, 
outperforming the second place finisher 
with over five times as many votes. 


PC WORLD • WORLD CLASS CONTEST 
* ACCOUNTING SOFTWARE * 

VOTES 

PRODUCT/MAMUFACTURER 

32% 

Dac-Easy Accounting, Dac Serftware, Inc. 

6% 

Accounting Software. BPl Systems 

5% 

Easy Business Accounting. Computer Assoc. 

4% 

Solomon III. TLB Inc. 

4% 

Accounting Software. Open Systems 

4% 

F^chtree's Business Accounting System 

45% 

Others 

100% 

Total 


PERFORMANCE 

Accurate information when you need it is 
what performance is all about. Fast, flexible 
reports give you what you need to know to 
manage cash-flow, Inventory turns, pricing 
and profitability. Dac’s seven accounting 
modules work together perfectly. Enter data 
once and it's posted to the other modules 
automatically. Most modules can also be 
used stand-alone. 

Another measure of performance is 
versatility. Dac-Easy Accounting can be used 
by any type of business whether service 
oriented or product based. It can operate 
effectively on a floppy system or a hard disk, 
which gives you the assurance that 
Dac-Easy Accounting will grow as your 
business grows. 

**Dac-Easy Accounting is everything its 
designers say it is ... It is also flexible 
enough to fulfill the accounting needs of 
almost any type of business. ** 

Journal of Financial Accounting, 1985 

"/’cue never before in a review come right 
out and told readers to buy a product, 
but I’m doing it now. Dac-Easy Is an 
incredible value. ” 

PC Week. August 27. 1985 



VALUE 

Price plus tremendous 
performance means value 
and the Infoworld editors 
agree, recognizing Dac-Easy 
Accounting as 1985’s “Best 
Software Value." This is the 
perfect choice for upgrading 
from a module by m^ule 
system or for your first accounting system. 
Either way compare and join over 150,000 
people who have computerized the 
Dac-Easy way. 

NOW FOR ATARI AND APPLE 
Dac-Easy Accounting and F^yroll are now 
available for the Atari 520 & 1040 ST. 
Dac-Easy Accounting is also available for 
the Apple lie & lie. 

Minimum Hardware Requirements; 

All Dac-Easy Products run on IBM or compatibles. 256K 
memory, two disk drives. MS-DOS or PC-DOS 2.0 or later. 
i32-column printer in compressed mode, color or 
monochrome monitor. 

MS-DOS is « iradenwrk ul Mtrr<>.S4)ll Corp. IBM & PC -fXlS 2.0 are 
rpgislprMl (radrmarfcs mI InK-rnatiiHUl Businna Mai'hines Cucp fVip Up 
& DeskSel are Irademartu of Rtpular Programs. Inr Easy Busirrnu 
Accounting is a regalered irademarfc ut Cutnpuler Assuriales Solumun 
III i» a fFgistered trademark nt TLB. kir (Vachlrcvs Business 
Accirunting System is a regtstered trademark oi FVachtree .Software Iik. 
Dac-Easy ts a trademark u( Dac SulivtarF. Inr. 
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Infimorid 


1985 

PRODUCT 
OF THE 
YEAR 


INCLUDES 7-FULL FEATURED 
ACCOUNTING MODULES: 
General Ledger Billing 

Accounts Receivable Inventory 

Accounts Payable Forecasting 

Purchase Order 

NEW 1987 DAC-EASY PAYROLL 
Dac-Easy Payroll is here just in time for the 
new tax changes. Dac-Easy F^yroii has 
already become the fastest selling payroll 
package in the industry, combining payroll 
management with features such as 
automatic payroll tax deductions, check 
printing, W-2 printing, unlimited 
departmental reports and more. At $49.95 it 
is another example of the price'performance 
value of the Dac-Easy Series. 

MONEY SAVING BONUS PACK 
Save over 40% when you buy the Dac-Easy 
Bonus F^ck. It includes Dac-Easy 
Accounting, Payroll, Accounting Tutor, 
Payroll Tutor, and Pop Up Desk^t Plus, a 
highly rated desktop utility. This special 
bundle has a retail value of $289.75. but is 
priced at only $149.95. 

TO ORDER 
CALL TOLL FREE 

1 - 800 - 992-7779 

(IN TEXAS CALL 1-214-458-0038) 

30 DAY MONEY-BACK GUARANTEE 
Dac offers 30 day unconditional guarantee on all 
products bought directly from Dac Software (less 
shipping charges) There is a $10 restocking fee if 
the disk envelope is opened. 


Mail to: daC Software, inc. 4801 Spring Valley Rd. Bldg. IIO-B, Dallas. TX 75244 

please rush me the following Dac Method of Payment 

products- □ Check □ Money Order 

□ MC DAMEX DVISA 

Product Qty. Price Total 


Dac-Easy Accounting 

$69.95 

Dac-Easy Payroll 

$49.95 

Dac-Easy Word II 

$49.95 

Dac-Easy Base 

$49.95 

Dac-Easy Mate 

$39.95 

Dac-Easy IV>rt 

$29.95 

Dac-Easy Acet. Tutor 

$19.95 

Dac-Easy Pay. Tutor 

$19.95 

Dac-Easy Bonus Pack 

Add Shipping Charge 

$149.95 

Texeis Residents Add Sales Tax (71^4%) 

CODE 1 1 1 

TOTAL 


Account # 

Expires 

Name - - 

Company 

Address 

City 

Stale Zip 

Phone 

Computer Brand 




SHARE PRINTERS 
AND BUFFER PRINT JOBS 
WITH ONE VERSATILE UNIT 


Print Master from BayTech is 
an intelligent printer controller 
that cormects between your 
computers and printers. It allows 
you to share one printer 
automatically, contend for 
multiple printers automatically, 
or switch between several printers 
by sending a simple code, not 
by changing cables. Plus, Print 
Master’s generous built'in buffer 
spools data until your printers 
can receive it. 

Because Print Master is a very 
flexible device, you can set it up 
to fit your application, even if 
your application changes. 

YOU SET UP 
THE IN-OUT PORTS 

You configure Print Master’s 
ports for any combii\ation of 
printers aiKl computers by 
answering questiorts from easy-to- 
follow menus. For example, 
with the ten port Print Master, 
nine computers can share one 
printer, eight computers can 
share two printers, seven 
computers can share three 
printers, and so on, to one 
computer which can share nine 
printers. You can also menu-select 
the discoiuiect time-out, form 
feeds, etc. ai^ on serial models, 
the configuration of individual 
-ports to translate for printers 
and computers using 
different configurations. 


BayTech 


— irinr — 

Print Master 7I0C 


512K OR ONE MEGABYTE 
BUFFER KEEPS YOU WORKING 
INSTEAD OF WAITING 


Since Print Master can accept 
data foster than your printer (up 
to 19.2KB serial or 5, (XX) 
characters per second parallel), 
you can send a print job to 
Print Master's standard 512K 
buffer and then go on to another 
project. All users connected to 
Print Master can send data to 
this common pool buffer, and 
they can be doing it 
simultaneously, even if no 
printer is available. Data is 
stored in the buffer 
until it can 


be sent on a first-job-in first-job- 
out basis to the selected printer. 
If you need more memory than 
512K, Print Master is optioruilly 
available with one megabyte 
buffer. 

If several users are sharirtg 
one printer, printer sharir\g via 
Print Master is completely 
automatic. There are no codes 
to send. You simply perform 
your normal print operation. If 
you are sharing several identical 
printers, connection 
is also 



automatic. Again, you perform 
your normal print operation and 
are cormected to the next 
available printer on a ftrst-come- 
first-serve basis. Print Master 
will send data to all printers 
simultaneously to keep your 
printers ruiming at full c^»city. 

If you are sharing several 
different printers, such as a 
laser-jet, a dot matrix and a 
plotter, arxl you wish to select a 
specific printer, you do your 
normal print routine and also 
send a printer select code (which 
you can define yourself) before 
the first characters of your data. 
The data is then routed to the 
selected printer. It’s that easy. 

PARAlia, 
RS-232C0R 
RS-422A MODELS 

706A (6 parallel ports), $795 
706C (6 serial ports), $795 
708C (8 serial ports), $895 
710C (10 serial ports), $995 
706D (4 parallcl/2 serial), $795 
708D (6 parallel/2 serial), $895 
706E (4 serial/2 parallel). $795 
708E (6 serial/2 parallel), $895 
710E (8 serial/2 parallel), $995 
708F (4 serial/4 parallel), $895 
710F (6 serial/4 parallel), $995 
All above models have standard 
512K buffers. 

Additional 500K buffer, $249 
RS422A for distances up to 
4,000 feet now available on 
some models. 

WANT DETAILS? 

Call or write BayTech at P.O. 
Box 387, Highway 603, Bay 
Saint Louis, Mississippi 39520, 
USA. Telex 910-333-1618. 
Phone 601-467-8231 or 

800-523-2702 


^ Bay Technical Associates, INC 

I DATA aXkftOJMCATIONS PRCWCIS 
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“Dac-Easy 
Base Lives Up 
to Its Name, 
Sets New 
Low-Cost 
DBMS 
Standard. ” 

PC Magazine 

March 10, 1987 


Rm)Kis 

Page-Shie Reports 
Column-Style Reports 

HtLP 

Context-Sensitive Help 

POV\« -»V 

Relational 

Programmable 

EASY 

Easy-To-Learn 

Easy-To-Use 


$49.95 



A Powerful Relational Database That’s Easy To Learn, 
Versatile, Very Affordable, And Much More. 


Dac-Easy Base is indeed both powerful 
and easy to use. It offers a multitude of 
unique features to help you organize, 
locate, and sort all kinds of alphabetic 
and numeric data. Dac-Easy Base 
continues the low price/high 
performance tradition of the Dac-Easy 
Series. With worldwide sales of over 
300,000 systems, Dac-Easy has become 
the new leader in software designed for 
small businesses. 

Flexible Menu System 
Dac-Easy Base is actually two systems 
in one. If you are a novice you will 
appreciate the special Beginner Menu 
which contains the most commonly 
used features for creating, editing, and 
printing files. The more experienced 
database user will find the Advanced 
Menu allows instant access to each and 
every one of the powerful routines. In 
both menus, you are only a keystroke 
away from the context-sensitive help 
screens. The help screens in Dac-Easy 
Base are so complete you may never 
have to consult the accompanying 200 
page manual. 

Easy File And Report Creation 
Design professional-looking data input 
screens without leaving the menu 
structure. There is no need for complex 
programming. Once created, the edit 
screen allows you to input and edit 
your information in a matter of 
minutes. Also attach special notes- to 
any of your records with the built-in 
MemoWiter. The MemoW-iter is the 
perfect way to attach specific 
information to a single record. 

Custom reports are easy to create 
without using the available 


programming language. Column or 
page-style reports can be created 
quickly, and viewed on your computer 
screen or printed to paper. As with all 
reports generated by Dac-Easy Base, 
you can select which records will be 
included in your report and how they 
will be sorted. Special headings and 
subtotals can be added to give you the 
exact information you need. 

Great For Advanced Users 


“Dac-Easy Base is simitar to dBASE It in 
appearance, yet it improves upon it in ease of 
use, system ihntts, on-line and contextual 
help, numeric accuracy to IS digits, security 
by password, storage of more and larger 
memory variables, and on-screen report 
ItMuts. The program can interface with 
dBASE II Hies and emulate its dot prompt, 
though Dac-Easy^ menus are the better 
matwc. 

Everyone wilt be pleasantly shocked by its 
S49.95 price. ” 


Magazine 
:h 10. 1987 


Yes, Dac-Easy Base is easy to use, and 
it is also very powerful. An unlimited 
number of records with up to 60 fields 
per record, ability to access up to three 
files at a time, date arithmetic 
capability, formula fields for 
calculations within files, dynamic 
abbreviations, and keyboard macros 
are just a few 
of the powerful 
features 
available at 
your fingertips, 

Dac-Easy Base 
can read and 
convert dBASE 
II files and can 
run DBASE II 
programs. 

30 Day Money^Back Guarantee 
Dac offers a 30 day unconditional guarantee on all 
products bought directly from Dac Software (less 
shipping charges). There is a $10.00 restocking fee 
if the disk envelope is opened. 

Minimum Hardware Requirements; 

IBM or other compatibles. 256K memory. MS-DOS or PC- 
DOS 2.0 or later, two DSDD drives, color or monochrome 
monitor. 

IBM and PC-DOS are registered trademarks ol International 
Business Machines. MS-DOS is a trademark o( MicrosSoit 
Corp. dBASE II is a trademark ol Ashton-Tate, Inc. 

Dac-Easy and Dac-Easy Base are trademarks o( 

Dac Software. Inc. 


To Order 
Call Toll Free 

1 - 800 - 992-7779 

(In Texas Call 1-214-458-0038) 

Mail to: dac sofhA’arc. inc. 

4801 Spring Valley Rd.. Bldg. IIO-B 
Dallas, TX 75244 ( Ph. 214-458-00:i8) 

Yes, please rush me copies of 

Dac-E^ Base today. I have enclosed $49.95 
(Texas residents add 7^4% sales tax) for each 
copy $7.50 for shipping. 

Name 

Company 

Address 

City 

Stale • Zip 

Phone 

Computer Brand 

★ * * * Method of laymen! * * * * 

□ Check □ Money ( )rder 
□ VISA □ AMEX DMC 

Account # . - . 

i‘ Expires 

[■ Signature 

CODE 112 



S49.9S 


} 
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Get a new handle 
onyour 

business with SBT 



Now you can handle up to 254 users, all 
working in the same data files, with the SBT MuItiNet 
Database Accounting Library. The accounting soft- 
ware written in dBASE III PLUS.® 

So whether your business is large or small, 
you can grow to the limits of the most advanced 
PC networks available. 

When you want that special report, or your 
business needs something we didn't thirvk of, you can 
quickly and easily modify our programs to meet 
your needs exactly (because our dBASE source code 
is included). 

And if you don't have time 
to make the changes yourself, 
there's a nearby consultant who 
can make them for you. 

So if your company has 
two users or two hundred and 
fifty, you can add customers, 
update records, and have as 
many people enter orders as it 
to keep your business growing. 
Isn't it nice to know there's software you 
can't outgrow? The SBT MuItiNet Database 
Accounting Library. 



es 


Now you can get a new handle on your business. 
Call today for our demo disk, brochure and for 
the name of the SBT consultant in your area. 

(415) 331-9900. 


THE SBT DATABASE ACCOUNTING LIBRARY. 


dProfessional 

Time & Billing 

$395 

dOrders 

Sales Order Processing 

$295 

dinvoice 

Billing/Inventory Control 

$295 

dStatements 

Accounts Receivable 

$100 

dPurchase 

Purchase Order 

$295 

dPayables 

Accounts Payable 

$395 

dPayrolI 

Payroll/Labor 

$395 

dLedger 

General Ledger/Finance 

$395 

dAssets 

Asset/Depreciation 

$295 

dProject 

Projectyjob Accounting 

$395 

dProperty 

Tenant/Unit Management 

$395 

dMenu/Backup 

Menu/Backup 

$ 65 


MuItiNet versions $200 additional per module 


Three Harbor Drive 
Sausalito, CA 94965 
(415) 331-9900 


SBT 


Macintosh. Atari and compiled versions are available. Names indicated by ® or tm are tradenames or trademarks 
of their respective manufacturers. ©1987. SBT Corporation. 
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leaining. In fact, I just learned that an AT 
is a .souped-up version of a PC! (Yes, some 
of us are that ignorant of computers. ) 

I particularly enjoy reading the View- 
points section of the magazine. The con- 
tributors write in a very enjoyable style 
that's down-to-earth and often humorous. 
For example, in Peter Norton's column 
(PC Magazine, Volume 5 Number 17). he 
mentions that we can expect to see some 
"advanced operating .systems" and con- 
cludes by saying; "But. the most impor- 
tant thing is (drwnroU) it doesn't matter 
(lymbal era.sh).' ' Wonderful ! 

It is so good to see that in a generally se- 
rious and stuffy business world like ours, 
some people enjoy chuckling and helping 
others do the same. 

Theresc Sachnik 
Gainesville. Georgia 


THE BEST AND THE WORST 

Regarding your selection of the PC's Lim- 
ited 286/16 as one of the be.st of 1986. I 
suggest that you move it to the list of ' 'The 
Best Vaporware of 1986" ("The Best of 
1986 (And Some of the Worst)," PC 
Magazine. Volume 6 Number I ). While 
your staff may have had ample opportunity 
to test this "extraordinary" machine cour- 
tesy of the manufacturer, you should know 
that PC's Limited has chosen not to make 
the 286/16 available to the paying public 
for the foreseeable future. After several 
calls to the company. I found out that the 
286/16 would not be released until the 
stock of 286/ 1 2s was depleted! 

Even if you get your machines for free, 
somebtxly at your magazine should have 
noticed that PC's Limited never mentions 
the 286/16 in its advertisements. When 
your staff generates this much interest in a 
product, you owe it to your readers to 
make sure the pixxluct is available. 

James W. Hughes 

Albany. New York 

According In Michael Dell, pre.sidenl of 
PC's Limited, "Production (of the 
286116s) is behind schedule. ' ' — Ed. 

In the sidebar "Manufacturers' 1986 Ef- 
forts: Cheers and Hisses" ("The Best of 
1986 (And Some of the Worst)"), you 
mentioned that Symantec issued free up- 
dates of Q&A to everyone who purchased 


the first version (Version 1 .0). This is not 
true! I got htxrked for $50 for my Version 
2.0. and this after having helped Symantec 
identify a serious bug in Version 1 .0, 

Robert W. Houskamp 
Grand Rapids, Michigan 

You are correct: Symantec did charge reg- 
istered loters of Version 1.0 a $50 fee to up- 
grade to Version 2.0. However, the first 
upgrade to Q&A — Version I . I — was sent 
to iLsers free of charge. A.v we reported in 
the sidebar, this upgrade included a spell- 
ing checker and better printer support. If 
you are a registered user, you should have 
received this free upgrade long before Ver- 
sion 2.0 ever bit the .shelves. — Ed. 


CORRECnONS/AMPUnCATIONS 


For information on Datacopy's OCR and 
OCR Plus (First Looks, page 52. PC Mag- 
azine, Volume 6 Number 1). the correct 
phone number is (4 1 5 ) 965-7900. 

In addition to the Hewlett-Packard Laser- 
jet. The Laser Connection's PS Jet will 
also upgrade the QMS Kiss, Big Kiss, and 
NCR 64 1 6 ( ■ 'The Best of 1 986 (And Some 
of the Worst)." PC Magazine. Volume 6 
Number I), The only requirement is a 
Canon CX engine with an internal power 
supply. 

The Video-7 VEGA Deluxe board no 
longer comes with a copy of Microsoft 
Windows as reported in "Stretching the 
Standard: Seven New EGA Boards " (PC 
Magazine, Volume 6 Number I ). 


HOW TO WRITE TO PC MAGAZINE 

Do you have a comment, compliirient, or 
criticism about something you've read in 
PC Magazine') A question you'd like to 
open up to other readers'.’ Then send your 
opinion on paper or disk to Letters to PC 
Magazine, One Park Avenue. New York, 
NY 10016. or send your opinion through 
MCI Mail to PCMAGAZINE at address 
157-9301. We're sorry we're not able to 
answer letters personally. 

All letters become the property of PC 
Magazine and are subject to editing. We 
cannot publish letters that do not include a 
name, address, and phone number for ver- 
ification. ii: 


MicroCom SvMemt 

OUTSTANDING 

SOFTWARE 

For IBM PC*» and Compatible* 


^3®®r!^ ®3®®rSS 

suau. OUANTTT1ES POM TEN Oft MOftE 

•t OP* » OM ON ttom wm naa coupon 

BUSINESS 1— EZ-Forms business form genera- 
tion. completion and printing program 
CAD 1— Altamira. a 4 color object oriented draw- 
ing program. Color required 
COMM 4a.b.c.d.e-(5 disks) Latest RBBS 
Bulletin Board System 14 ID 
DATABASE 1a,b-(2 disks) File Express menu 
driven general purpose database mngr 
EDUCATION 1— Interactive DOS tutorial lor new 
PC users. Makes learning DOS painless 
GAMES 1-3-0 PacMan Kong. SpaceWar. 
JanitJoe. and more Color required 
GAMES 2— Oubert. Pango. Centipede. Monopoly. 
Zoarre. and more Color required 
GAMES 3— Blackjack (you set rules). Arm Cbair 
06. and Empire (War Game) 

GAMES 4-Castle. SiarTrek. and the original 
Colossal Caves Adventure 
GAMES 5— The Hack adventure game from the 
universities Like Rogue, only more complex 
GAMES 6— Pinball. Othello. Dragons. Sopwith 
(fly one), and more Color required 
INFO 1a.b-(2 disks) Cooking recipes database 
with keyword/ingredient retrieval 
LANGUAGE $— Turbo Pascal interactive debug- 
ger. pop-up help, formatters, et cetera 
LANGUAGE 7-Complete Pascal mter- 
preter/compiier Great for learning Pascal' 
ORGANIZER 1— DeskMate. a Sidekick clone, and 
the Judy calendar program 
PINUP 2— Provocative high res digitized 
graphics pinups Graphics required 
PRINTER 1— Font and sideways utilities, 
spoolers, banner makers, and more 
UTILITIES 1— A collection of invaluable general 
purpose DOS utilities A must' 

UTILITIES 2— More invaluable DOS utilities Too 
many to list here' 

UTILITIES 3— A comprehensive set of debug- 
ging and diagnostic utilities 


NEW RELEASES/UPOATES 
. CAO 2a.b— (2 disks) An advanced 2D/3D draft- 
ing prog 640k and color required 
. COMM la.b— (2 disks] Version 2 4 of the ever- 
popular Qmodem comm program 
COMM 2a.b— (2 disks) Procomm 2 42. an ex- 
cellent modem program with terminal emulation 
EDUCATION 2-Learn the Presidents. Slates 
(and capitals) and more Color required 
EDUCATION 5— Learn Origami, the Japanese art 
of paper folding Color required 
FINANCES 3a.b— (2 disks] Express Calc 3 12. a 
powerful spreadsheet program 
GAMES 6— Striker helicopter attack, and Risk, 
world domination Color required 
GAMES 9~EGARisk. the game of world domina- 
tion in very high resolution EGA required 
GAMES 10— Solitaire. Teed-Off golfing, and Sail- 
ing in the Bermuda triangle Color required 
GAMES 12— MyChess (9 levels). Backgammon, 
and Wheel of Fortune Color not required 
GRAPHICS-1— Record and play back screen 
images' Excellent for demo, etc Color required 
i] INFO 2a.b— (2 disks) Zip-Phone, national 
areacode/ prefix to zip-code cross reference 
LANGUAGE 3a.b-(2 disks) The A86 2 18 macro 
assembler and debugger 
SHELL 4— Automenu menu facility, and HOM II 
4 04 hard disk menus 

UTILITIES 5— Utilities tor formahing. parking, 
and optimizing hard disk drives 
UTILITIES 6— Advanced utilities including Dpath. 
Esc. Hotdos. Resident program utilities 
UTILITIES 7— More Advanced utilities including 
MasterKey (undeletes files from hard disks) 

[; ; WORD 1a, b— (2 disks) PC Write 2 7. a powerful 
word processing system, w/spell checker 


Cost ol hems 

CA Res 7% Tax 

Ship/ Handling PomeatK: St./Foreion SS. 


□ losed ■ 

■ Mf er e C om Syatema I 

■ (41S) 32S-6S00 I 

. Box S1M7. Pate Alto, CA >4303 ^ 
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10 BIG REASONS IT’S TIME YOU 
CHANGED YOUR EDITOR TO BRIEF 


1 FUNDAMENTAL TRUTH. If you are 

a programmer, you use your editor more 
than any other tool. If it isn't the best, 
the fastest, the most versatile, the most produc- 
tive .well, then neither are you! 


2 OUR ENTHUSIASM. While we do 
not puDlish BRIEF we wish we did We 
sell so many BRIEFs that we've been 
advertising it non-stop since it was introduced 
two years ago We're not alone in our enthu- 
siasm. There is no end of accolades from other 
admirers 


BRIEF Encounters 

The word is gening around that BRIEF is 
simply the best text editor you can buy 
John Dvorak tn Infoworld 

In the last five years, only a handful of 
appbcations have altered the way we use 
microcomputers ‘The winners' impact is 
astounding BRIEF is a wmner that will most 
defmitely change the way we develop applica- 
tion software " Data Based Advisor 

"Overall. BRIEF is an excellent and efficient 
editor with capabilities that are truly useful if 
you re a serious programmer or developer of 
commercial applications, the BRIEF/dBRIEF 
package is one of the best investments you 
can make ’ PC Magazine. 7/86 

"Every time I've mentioned text editors I've 
got a raft of mail urging me to try Brief Now 
that I ve tried it I see why It has windows— 
boy. does it ever have wmdowsi it will do just 
about anythmg you want tt to look no 
further recommended " Jerry Pournelle. 

Byte 12/86 

Best editor of 10 compared 
Dr Dobb s Software 


come with every copy, as do many standard 
macros, with source code for learning by 
example It is a complete language with 
conditionals, loops, recursion, global and local 
variables, even data types. It can control files, 
windows, and the keyboard. It has structure. 
32-character variable names, and— not at all 
like 1-2-3* 's cuneiform— IS entirely readable, 
like a hybrid of LISP and C. With it you can 
develop a library of routines to power BRIEF 
your way 

6 SHELL GAMES. Leave BRIEF, run 
your compiler, print out the error mes- 
sages. load up BRIEF again? No way! 
Run your compiler from mside BRIEF*. It vvill 
point to each error line in your source pro- 
gram. still loaded in memory, for immediate 
editing You don't have to leave BRIEF to use 
DOS either. BRIEF disappears &om the screen 
to gel out of your way. but say bye to DOS and 
BRIEF pops back to the screen, as do all the 
files you were working on. 

KEY WHIZ. You can reassign BRIEF s 
command keyhits to whatever keys 
you're used to. even your old editor's, 
so you don't have to send your fingers back to 
school. Macro execution can be assigned to 
single keys Or you can tell BRIEF to listen 
while you tap out a complex routine It will 
save and playback faithfully, a shortcut macro 
without a single line of coding 

8 MUm-LlNGUAL. BRIEF s macro 
language is perfect for vmtmg format- 
ters for your language which indent, 
match up parentheses and brackets, and set 
up statement templates for fill-in. BRIEF comes 
with C language support already built in 
Others have written macros to format Pascal, 
BASIC, LISP, Prolog. FORTRAN 


dBRIEF. 

The Power 
Environment for 
dBASE Programming 

Many worthy utility products su^sly needs that 
dBASE* s programming language doesn I— 
dUTILTM, dFLOWTM and a host of others 
TYouble IS. you have to use them separately, 
then combine their output into your dBASE 
program files 

No longer dBPUEPTM, written in BRIEF'S macro 
language, grabs hold of BRIEF and turns it into 
a complete dBASE III and III Plus programnung 
domain Using BRIEF s underlymg shell capa- 
bilities and Its own interfaces. dBRIEF can run 
external utility libraries, plus dBASE itself, and 
link to the ClipperTM. Foxbase+TM and 
Quicksilver compilers, all with dBRIEF still 
loaded and running the show It can do what 
BRIEF already does plus 

• Convert a screen layout mto dBASE code for 
interactive data entry 

• Display dBASE hie structures in wmdows. 

a great convenience alongside your program 
files 

• Expand keystrokes into full dBASE 
statements 

• Indent automatically for clegic display 

• Create databases, index files, invoke Ashton- 
Tate's dFORMATTM and dCONVERTTM, 
draw lutes and boxes 

'Simply marvelous programming environment 
for writing and editing dBASE programs ". 

PC Magazine. l/BB Source code included! 

Requires BRIEF 1 32 or later and 384k. S12k to 
run dBASE within dBRIEF. 640k and harddisk 
recommended 


3 WINDOWS ON THE WORLD. Why 

the exatemenl? First, BRIEF'S architec- 
ture. Any number of files of virtually 
any length can be open (Start brief with 
to prove it.) Open as many tiled windows as fit 
the screen— over /under and side-by-side— to 
work on any of your files. Open, close, and 
resize windows as you go In each window, full 
screen or tiny, ail editing techniques are at 
hand— high-speed cursonng, paging up and 
down, horizontal scrolling, optional word wrap. 
Load the same file in any number of windows 
to view different areas simultaneously A 
change in one changes all. Cut and paste text 
blocks between windows and files, or into buf- 
fers for later recall. Ail files stay in memory, so 
you can always go back to snip some more. 

4 UNDO. NOT UN-DELETE. Don t 

contuse the two.^ BRIEF doesn't just 
keep snapshots of recent deletions 
should you want to pick them up from the cut- 
nng room floor. It can reel the whole film back- 
ward undoing any command that affected the 
cursor or the text. Watch it undo a global re- 
place. for example Uncanny. It can back up 
300 times, all the way to the beginnmg of 
a session 'Workslikeadream'.said 
The C Journal 

S WHOLLT 

MACROS. Much 
of BRIEF was 
written in its own macro 
language ft is that powerful! 

The language and its compiler 


9 QUICKER PICKER-UPPER. Look- 
ing for something? BRIEF has full UNIX*- 
like expression search tools to forage 
and find and fix any file m memory Literal str- 
ings with wildcards and "? ” character mask- 
ing. sure But also indifference to case or inter- 
vening characters, [aeiou] to match all vowels, 
or [- aeiou] to match anything but vowels, 
[a-f.l-m] to match character ranges, beginning 
or end of line searches, even multiple choice 
pattern matching and replacement. 

I REASONS U THROUGH 20: 

I U. BRIEF comes with a color option. 
You can select your own color 
scheme anytime 12. It supports EGA's 43-lme 
* Brief nee<is 192k 
normally. 

320k for compile 
fearure 

• Product must be 
returned in 
resaiable conditx>n 
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mode and can display up to 128 lines long. 

13. Full BJ^it ASCII display: the whole charac- 
ter set can show on screen. 14. Full path sup- 
port IS. Command line start-up flags to modify 
BRIEF'S behavior, change a F>ath name, or run 
a macro, for example '*wp” which turns it into 
a word processor with wraparound and margin 
setting. 16. Automauc file save during idle 
moments. 12. Compatibility with most stay- 
resident programs (like Sidekick'^T'^), multi- 
taskers {^e Microsoft Windows™), and net- 
works U. A bulletin board with public domain 
macros contributed by a mushrooming cult of 
macromancers. 19. No copy proteaion. 

20. Context sensitive help, and phone support 
from the publisher 

Now if that isn't every last reason why you 
should switch to BRIEF, here is the clincher: 
You can try out BRIEF for 30 days with no risk 
at all! We offer a no-questons-a^ed money- 
back guarantee.* Enough reading. It's time for 
dialing. 



You're sold! Call us at... 

800 PC-BRAND 

List Prices: BRIEF: *195. dBRIEF: *95 
BRIEF/dBRIEF Combination: *275. 

PC BRAND Prices: CALL 
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INTERACTIVE-C 

All-in-One Interpreter, 

Editor, Debugger 

I nteractive C I'M shows how far C inter 
preters have come More than an 
interpreter, Inieractive-C is a fully- 
integrated development environment a 
complete K&R interpreter bound tightly 
to Its own editor and the best debug 
gmg facilities of any interpreter ' , says 
Oampufer /language 2^87 
Slice through programming projects 
like a hot knife through butter Debug 
gmg tools mclude breakpoints, watch 
values, stepping options and interactive 
viewing and modification of variables 
An Interaaive-C exclusive lets you inter 
rupt to edit and continue ' from where 
you left o^ Diminates plodding replays 
of already debugged code 
Run Interactive-C usmg adjustable 
eon. command and status windows 
Tbggle a second screen showTng only 
your program's output -never any 
crowded mtermixmg Or, use t-wm 
CRTs Load object code of your com- 
piled functions or commeraai libraries 
InteractiveC has immediate nxide, 
syntax checking both as you type and 
run and cursor positioning that pomts 
precisely at an error 
Plus, you can port programs from Inter 
active-C to major compilers with no modi- 
&cations-ii's 1W% compatible Ask for 
EOSdO. Us} S249 PC Brand S219 

HfllO G RJU»HICS 
STSTEM MaW-Boanl 
Gx^Ma Ubrary 

'Hie premier gtapliics library that got the 
ball rolling for PC-based graphics and has 
grown so omrupoteni that n supports over 
^ graphics boards - mcluding IBM's 
EGA and Nr 9 Revolution’s hi-res senes - 
and has a multitude of mouse and printer 
dnveis. All that m eadi box Separate C 
versions for Lanice, M'soh. Aztez. G86 
What does Multi-Halo do'^ A down to the 
last pHxel grai^ucs library plus functions to 
reset drivers so distributed program can 
run on anything Wonderful value for smgle 
bcense. Costly royalties though for 
redistribution. Sp^y S0315 & Language 
List *300. Wb *219. With Dr Halo II. a free- 
standing "pamt" List H40, Us- *299. 


WINDOWS for C/WINDOWS for DATA 

MiexosoR Windows" and TopView"' Compatible 


W indows for C^is a library of over 80 
functions to add the pizazz and prac- 
ticality of window partitioning to your 
application Unlimited windows, each 
de&ned m a C structure for easy reference 
throughout your program, can be made 
either to pop up or permanently overwrite 
ihesaeen Routines will saoll and 
highlight lists with arrow keys, will read 
arid scroll ASCII Qles vertic^y and 
horizontally in windows, and even write to 
memory-lo^ed files off the screen 
Logu^ treatment of video attributes 
permits unchanged programs to run on 
color or monochrome Colors of windows 
are set individually 
All functions are in separate modules, 
only those used are link^ Only buffers 
holding on-screen or temporarily 
obscur^ windows occupy RAM, others 
released dynamically cverall rating 
and fastest display in Bill Hunt 's 7/8S Tbch 
Journal review of five windowing products 
Wndows for Data comprises all of 
Windows for C but lakes in data through 
the windows as well At the high level a 
single function lets you specify prompt 
string, field length, data type, screen 
location, picture, target variable then sets 
lesser functions scurrying to get and 
process a user’s input There are utilities to 
get system date and tune, mess with 
strings, create your cwn maslc for fields 
Field options can reepre entry, prevent 
entry, permit insert or cwertypie. hoping 
on invalid or ewerflow keystrokes, and 
attachment of beld-specific help messages 


and functions you want called to display 
messages or validate entries And you 
decide which keys will clear a held, jump 
to the next or pnoi. gun. etc Options 
diverse enough that a set of "fields" can be 
made to behave lite a Lotus^^ menu 
Speafy Compiler List PC Brand 

TOlOO Windows for C T95 ^49 

T0150 Windows for Data »295 *259 


MICROSOFT C 4.0 

A Great C Battle Rages and Tba’ie Winning . 

A S the dreadnaughts pound eadi 
c’ ' • 


other with ever heavier ordnance 
today ’s programmers reap the spoils of this 
war Bundling a source debugger and a 
"make", and sporting a "huge'’ memory 
model permitung smgle data objects 
larger than 64k. the Microsdl C compiler 
has jumped a full version number to 40. 

But what's really impressive are the bench- 
marks reported in Dr Dobbs (8/86) 
encyclopaedic survey of 17 C combers 
Microsoft's and IBM’s C (licensed from 
Microsoft) run away with the contest 
winning 11 of 27 bendimarls 
'Hie CJod^iew™ debugger, free for a 
limited time, uses wmdows to show every- 
thing on one saeen: source alongside 
disassembled objea, variables, stack and 
registers Drop dem vvtndcMS- use a mouse 
if you like-obviate learning of commands 
"A source-level debugger that puts the rest 
to shame" (Dc^'s), 


Microsoft C new has five memory models 
for code and data, plus non-iibrary suppon 
for another thirteen, and boasts alternate 
math packages for speed versus accuracy, 
with or without 8087/80287 dups, 

Both linker and library manager are part 
of the package, as is the 'mate", a UNIX"™ 
name for a smart batch program which 
knows to expend minimum effort to rebuild 
any size of project by compiling and 
assembling only elements affeaed by new 
or changed modules 
It IS reportedly used by Lotus. Ashton- 
Tate and. rmingly. Microsoft itself to develop 
Windows Dobbs calls it "the best MS-DOS 
C development environment value today 
[for] virtually any kind of program 
conceivable" 3^k sugg^ed 
Ask for List PC Brand 

00500 MSO *295 


C-TREE & R-TREE B-Tree File Manager Now Has Report Generator 


c-lree: 'ITie only mapr b-tree file man- 
ager that comes with buili-in network 
suppon rather than a costly separate 
vers»n. c-treeTM is sturdy code that 
has weathered many seasons of pro- 
longed and widespread use It comes 
in C source, so you can modify it to fit a 
speaal case, permits any nuniber of 
keys for a data file— alpha, numeric, 
even floating point, handles files with 
vaned record lengths, and multiple 
keys in one index file In short, you get 
the works - and there are no royalties 


dBC Lattice Library Maintains dBASE 
Compatible Files With the Power and Speed of C 


d BCr** lulls C to dBASE It creates and 
maintains files and theu indexes which 
exactly repbcaie dBASE hie design So 
dBASE can read and update them And 
the reverse dBC can use any files aeated 
by dBASE Now C and dBASE can operate 
on the same data bases interchangeably 
ITiai opens up the widespread culture of 
dBASE installations to exploitatxin by C 
programmers Tap that martet, awid the 
resident dBASE language, and gam the 
advantages of C with th^ single product. 

dBC's functions parallel all dfiASE’s file 
handling commands, many decomposed 
to give closer control Each bacted by 
demo source files on disk 


Use dBC for custom work for clients, or 
on Its own. It's a cxxnpleie ISAM file 
manager for C whether or not dBASE will 
be us^ in tandem, supports all four 
memory models, and can have sixteen 
index and data files open Big discount to 
buyers of both dBASE il and III versions. 
Specify Lattice Microsoh 3.x. or DeSmei 


C-tree’s design ^lits nodes to allow 
any number of users to access an index 
file simultaneously even when updates 
are in progress & multi-user conhg- 
urations and adaptation to nenworks are 
possible Record -locking routines are 
provided for DOS 3 x. UNIX. XmiX 
C-tree can travel. Tests in many envi- 
ronments prove that c-tree gives your 
application a ticket to anywhere 

r-tree: thousands of c-tree users (and 
you) now have a suddenly expanded 
ability to produce ad hoc reports from 
files maintained by c-iree (v 4 IE or 
later), side-stepping the elaborate C 
coding usually entaJed 
Once you link a description of ihe 
field charactensiics of (he data files to 


the r-iree library, you are free to use an 
ordinary text editor to write any num- 
ber of report scripts with no further C 
coding Reports can access data in 
several files, select to match complex 
searches, join the fmdings into new logi- 
cal records, sort them, calculate new 
fields and columns, tabulate by any 
number of control breaks Your script 
files show visual representations of 
report images -not just rows and col- 
umns. but customize layouts 
r -treeTM comes in source code and is 
designed for the same portability c-tree 
brings you Fits any compiler 



List 

PC Brand 

c-tree r0660 

$395 

$329 

r-tree F0665 

$295 

$245 

Combined F0664 

$650 

$541 


PANEL Feature-Laden Screen Design Tool 


Versions: 

LOOn For dBASE n 
LCCn With Source 
LOm For dBASE 111 
IXinn With Source 


List: 




W riting your own screenwaie can 
blow completion dates and profits. 
Panel’“ works with you interactively to 
set up foolproof screen displays and 
data entry forms rapidly Output is C 
source code 

Not ]U5t Single plane layer your screen 
designs with up to ten overlapping 
images Background pop-up lists, help 
boxes, and alternate input fields 
Panel builds m a user interface for 
keystroke movement within and between 
fields, supplies validation routines for 


checking user field entries Diverse at- 
tributes may be seleaed for any field - 
size, data type, color, conversion of input 
to upper case, clearance of existing data 
when new entry is started, masks for 
standard formats (eg. dates), phrases 
which fill in when their first letter is 
typed, multiple-choice lists from which 
to choose by cursonng a highlighted bar 
Fields may be mulii-lined and scrolled if 
larger than the screen space allotted 
them Specify S0400 & (Compiler List 
>295. Us *229 


For Orders, Literature, orCatalogs, Call Usat... 

800 PC-BRAND 

That’S (800) 722-7263. In NY State call (212) 242-3600 
PC Brand, 150 5th Ave., New York, N.Y 10011-4311 

Ttelex: 667962 (SOPT COMM NYK) 

01967 PC BRAND 

PriCM. Mrmt. and tp«ei(tc«lion* (ochang* antnoui note* 


TODMTs TOP QUALITY AIDS TO 
PROGRAMMING PRODUCTIVITY 


DAN BRICKLIN’S DEMO PROGRAM 

Storyboard Your Program 


G RET !W T lEfl T* Bonntilnl 

FUNCTIONS 

C source, assembler source, and bmary 
libraries of 225 functions for many com- 
{»lei5. Emphasizes tight functional group- 
ings to minimize loading code which your 
application may never use Manual helps 
select functions, bulletin board, too 
A sampling : DOS extensions for file and 
directory manipulation; Screen, to selea 
rrxxle page monochrome or color, palette, 
cursor shape positioning: clearing and 
saolling: pixel get and put; read light pen 
Strings: Center, justify, etc; efhcient list 
(^rations whidi add, delete son string 
pointers for top speed . Other graphics 
character primitives, teyboard status, func- 
tion key assignment, tune/date, read 
registers and memory size, peek and 
poke Mature best-seller Specify S0770 & 
Compiler List IBS Here *139 


SUPER SOURCE! 

Aidebaran 's Source Print 

S tructure is dandy but, face it, hard to 
find your way around in, Source 
Print's options can print your programs 
adding page numbers and headings, 
those mysterious line numbers your 
compiler refers to, vertical lines con- 
necting begins "and "ends" and curly 
brace structures, however long or 
nested, indents automatically so you 
needn t bother, and throws in a table of 
contents and cross-reference index for 
good measure' Leaves a truly profes- 
sional audit trail 'Occasionalty a utility 
comes along that makes a programmer s 
life much easier Source Pnnt is such a 
program' PC Magazine. 9/86 Ask for 
K0005 List $75. Ours $60 
...and lYee Diagrammer 
Prints an organization chart of your pro- 
gram s structure showing the hierarchy 
of function, procedure, and subroutine 
calls Shows at a glance what routines 
call each other for clearer debugging 
Elasy-to-use menu with point -and-shool 
file seleaion Ask for 
H0007 $55 Ours $45. 


GREENLEAFiTaOo WoM 
COMMUNICATIONS 

Want your application to commurucate 
with other users or remote date bases by 
asynchronous communications built right 
into your C programs! Even if you don't need 
It now, that’s a ^ill to have at the ready' 

120 functions and demo programs in 
both C and assembler source code set up 
separate transmit and receive rmg buyers 
for up to 16 simultaneous channels In- 
terrupt driven so you can halt an incorrung 
record, display it, file it, let the user edit it. 
then continue Goodb^ separate com- 
munications software. 

Supports up to 9600 baud. ASCII or 
binary, any parity or word length. 8250 
UART^, Xon/Xoff and Xmodem. 
WidefTrack receive Specify S07S0 & 
Compiler List * 185 . Us: *139 


RUN/C interpreter Links 
Binary Libraries 

R un/C Professionam^ has a screen 
interface as simple as PC BASIC 
with full-screen editing and familiar 
cfimmands like LOAD, LIST, MERGE 
even TRON and TRACE Just write 
and RUN 

Best of all it dynamically loads poten- 
tially any major commercial function 
library compiled with Lattice s large 
model {512k recommended and Lattice 
C required for external libraries) 

Lots more features system interrupts, 
a shell command to invoke any opierat 
mg system command vnthoui exiting, 
built-in debugging aids Ask for 
S0950 List $ 250 . PCB $ 185 . 


T he Legendary One has created 

Metaphor Two when the rest of us are 
still on Zero Dan's first was the onginal 
electronic spreadsheet (VisiCalc^ 'Hus 
one is for programmers 
Words don't express program ideas 
because programs are screens' Dan’s 
Demo creates slide shews Create a 
sCTeen — a snapshot of your planned pro- 
duct as H runs Anything goes words, 
borders box rules, inverse and underlining 
(rf monochrome fore- and backgiourxl color. 
Copy this "slide " to an empty screen. 
Change it a little to show the next instant of 
run-time Do it again Presto, a whole slide 
show of your program in action 
All 250 diaracters and attributes are 
available from scioUable lists which pop to 
the screen AH commands are layered in 
Lotus-style pop^up menus frequent 
choices mapf^ to function ke^ as well 


80x25 character mode not bitmapped 

Screen areas can be blocked for cut and 
paste or filled with color or characters, 
even blink Slides can overlay on others, 
can be shuAled. deleted Slides can pro- 
ceed at tune intervals or branch anywhere 
in the ^ide sequence depending on user 
keyhiis 

Invaluable to prototype the program you 
are about to wnte, to position the labels, 
rhoose the color decor, smoothe out the 
keystroke interface Or load the capture" 
utility and snapshot the screens of any run- 
ning program for an instant slide show 

Each copy entitles you to redistribute fifty 
of the slide projector program that runs 
demos Plain manual, no binder keeps 
price of big produa small "Might 
become the essential tool in user inter- 
face prototycHng," 7bch loumal Ask for 
NOlOO List *75 US *69 


BasTOC 0PT1M'«®' 

Translates BASIC Into C 

F or a trifling price BASTOC™ moves 
truckloads of BASIC code over to C 
It’s a translator which lakes in Miaosoft 
Extended BASIC and emits pure K&R C 
for Lattice 30 It will optionally convert 
your program into a single monoLthic C 
function or decompose it into separate 
functions wie for each GOSUB label. 

Version 2’s optimization dramatically 
reduces execution time Converts to in- 
legem those variables in BASIC programs 
which do not need floating point Where 
BASIC uses full assignment statements to 
inaemeni counters, BASTOC converts to 
C's compact form Strings dynamically 
allocated ndding ysur applx^tion of BASIC's 
catatonic halts for garbage coUectxin 
Creates structure of even convoluted 
BASIC code Huge worksaver 
Ask for List PC Brand 
S0375 *495 *399 


Shopping List tor the Power Workbench 


ASSEMBLERS A DEBUGGERS 

Advanced Tr 8 ca -86 Morgan, ASM Interpreter . . . 

Coda«mlth -86 Dubuggerby Visual Age 

CSD D 6 bu 0 o«r C source level by Mark Williams 

C-Sprtta Oaougoarby Lattice, source level 

Mierosofl Macro Aaaamblar with Utilities 

PASM 86 by Phoenix. Macro Assembler 

Parlacopal D^uoMr Data Base Decisions .... 

Parlacopa II Data Base Decisions 

Parlacopa il‘X so/fware on/y 

Pflx 66 Plua by Phoenix, Symbolic Debugger . . . 
BASIC LANGUAGE 

BattarBASIC Summit Software 

8087 Math Support 

Btrieve Interface 

Run-Time Module 

Microaoft BASIC lntarpratar/orX£/y/X 

rneneoH QuickBASIC CompUer full BASICA .. 

Profaasional BASIC by Morgan 

Trua BASIC True BASIC Inc 

Run Time Module 

C COMPILERS 

C -86 Compilar Computer Innovations 

Laltica C Compilar from Lattice 

Lat'aCCompllarbyMark Williams 

with CSD Source Level Debugger 

MWC- 86 ; Mark Williams C Oav^mant 
Microaoft C Compilar 4.0 

C INTERPRETERS 

C-Tarp G/mpe/ Sof/ware 

\ne\eniC by Rational Systems 

Intaraetiva-C by IMPACC with debugging 

RUN/C Profaasional from L/feboaf 

RiJWC without Loadable Libraries 

TEXT EDITORS 

Brief from Solution Systems 

Edix by Emerging Tech.. .Multiscreen 

Epallon by Lugaru Software, like EMACS 

FlrsTIma by Spruce Technology. C syntax 

Kadit by Mansfield, similar to Xedit 

LSE, tha Lattica Scraan Editor Multi Window . . . 

Pmata by Phoenix, with Macros 

Taxt Msnagamant Utilitiaa Grep, spfat. dill. etc. 

Vadll by Compuview 

Vadit Plus by Compuview 

PILE MANAGERS 

Btriava by Softcraft, no royalties 

Btriava Natwork by Softcraft 

C-Trea by FairCom - no royalties, source 

R-Traa by FairCom-Report Generator 

C-Traa & R-Traa Combo by FairCom 

6BC... from Lattice.. .maintains DBASE files . . . . 

with source 

dBC III ?iu»...supports multi-user DBASE 

with source 

dbVIsta single user DBMS by Raima 

dbViata multi-user DBMS 

Opt-Tach Sort Can sort Btrieve tiles 

SCREEN DESIGN 

Cursaa by Lattice. UNIX screen designer 

with Source 

Graanlaaf Data Windows New 

with source 

source purchased later 

On-Llna Help trom Opt- Tech Data 

Panel by Roundhill. no royalties 

View Manager for C by Blaise 

Vitamin C by Creative Programming 

VC Scraan by Creative Programming 

Windows for C Vermont Creative Software .... 


LIST US 
175 119 
145 99 

75 55 

175 139 
150 109 
195 125 
295 235 
129 99 

115 74 

395 235 

195 165 
99 65 
99 85 

250 225 
350 295 
99 79 

99 69 

150 99 

150 99 

395 289 
500 299 


75 

125 


495 369 
450 295 

300 249 
500 395 

249 219 

250 185 


195 Call 
195 159 
195 149 
295 229 
125 99 

125 100 
195 115 
120 100 
150 99 

185 129 

250 195 
595 465 
395 329 
295 245 
650 541 
250 195 
500 390 
750 595 
15001185 
195 139 
495 399 
149 105 

125 99 

250 199 
225 169 
395 297 
225 169 
149 105 
295 229 
275 164 
225 198 
100 81 


Windows for Data includes Windows for C .... 
ZVIaw Data Management Consultants 

GRAPHICS 

Essantial Graphics by Essential, no royalties 

QSS Graphics Davalopmant Toolkit 

QSS Kamel System by Graphic Software 

QSS Metafile Intarprelar 

QSS Plotting System 

Ha\o by Media Cybernetics 

with Dr. Halo 11 

Halo for Microsoft includes all fonts 

COMMUNICATIONS 

Aaynch Managar by Blaise, for C or Pascal .... 

Graanlaaf Communicationa by Qreenleat 

PTal by P/Joenix, Binary Fi/e Communicator, . . . 

UTILITY LIBRARIES 

Blaise C Tools Plus 

Blaise C Tools 

Blaise C Tools 2 

C Food Smorgasbord by Lattice 

C Utility Library by Essentia/. 300 /unctions — 
Graanlaaf Functions by Green/eafSo/tware ... 

PferCa Py Phoenix, vast library 

Software Horizons Packages 

TopVlew Tool Basket by Lattice, source avail . . . 

DEVELOPMENT TOOLS 
Code Sifter by David Smith Software. Profiler 

C-Worthy by Custom Design Software 

C-Worthv tor Natwork Menus, help, errors 

Dan Bricklin's Demo Program Prototyper 

LMK trom Lattice by Lattica, “make'' like UNIX . 

Microsoft Window Davaloprnant Toolkit 

PC-Lintby Gimpel Software, atterUNfX's “lint". 
PFinish by Phoenix. EXE performance analyzer . 

PlinkM Plus Utilizes memory for overlays 

Pmakar by Phoenix, like UNIX “make" 

Pra-C by Phoenix. UNIX "linf'-alike 

Pfantasy Pac six Phoenix products 

OTHER TOOLS 

BASTOC PyJM/. convert BAS/C to C 

BASIC-C BASIC's functions added to C 

The HAMMER by OES Systems 

Report Option by Softcraft. Btrieve Report Gen. . 
Xtriava by Softcraft, Query Utility for Btrieve . , . 

FORTRAN COMPILERS A UTILITIES 
ACS Tima Series by Alpha Computer Service . . . 

Fortib- Plus by Aip/ia Computer ^rvice 

Microsoft FORTIMN Links with Microsoft C . . . 

MicrosoH FORTRAN for XENIX 

RIM/FORTRAN by Ryan McFarland 

Scientific Subroutine Package by Alpha 

The Statistician by Alpha Computer 

Strings A Things by A/pfia Computer 


OTHER LANGUAGES A UTILITIBS 

Microsoft COBOL Compilar 

Microsoft COBOL C^pilar for XEN/X 

Microsoft COBOL Tools with Source Debugger . 

MicrosoftCOBOL Tools for XEN/X 

Microsoft Lisp New Common Lisp 

Microsoft MuMathinc/udesMuSimp 

Microsoft Pascal Compilar Links with M'soft C. 

Microsoft Pascal Compiler for XENIX 

PDisk Phoenix’s new disk manager 

RMteOBOL by Ryan-McFarland 

HM/COBOL 8 X ANSI 85 COBOL 

Source Print..source code formatter 

Tree Diagrammer.. .source code diagrammer . . . 
HalptControl by MDS ... 123 style Help 
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125 

950 

Call 

1250 

Call 

75 

60 

55 

45 

126 

109 


PRICED TO SAVE YOU MONEY, 
SHIPPED FAST ANYWHERE. 


PHOENIX POWER 

PFORCE 

Pfimction PfestivaJ 

The ultimate integrated C library offer 
mg everything from low level funaions 
for hardware access to complete b-tree 
database management Along the v;ay 
are fundamentals for string manipula- 
tion. time/dale calculations, field and 
screen editing, but also four styles of 
menus (lotus included) wmao-Mng 
background taskmg. DOS interfaces 
directory management, even interrupt 
driven coinmurucations 
Beyond tools for application develop 
ment are programmer utilities for disk 
library management archiving and 
compilation Design emphasizes objects 
90 characteristics of wmdows data- 
bcises. records and fields can be estab- 
lished outside functions 
One large collecton m place of bits 
and pieces means one consistent set of 
instructions, everything in a single 
index PforCeTM has tutorials exam- 
ples quick reference, and on-line help 
Everything in source no royalties, all 
memory models of Lattice M soft 
Specily S0220 & Cornpilei 
List S39S PC Brand S235. 

PRE-C 

Pick the Lint 
/9ro/n ybur Program 

Pre-CTM IS like UNIX s lint it finds 
problems your compiler won t Prob- 
lems that a debugger will have trouble 
figuring out Even problems which atII 
cause trouble with other compilers 
Compilers work with one module at 
a time They don t see other modules 
which only meet at link time PreC 
looks at ail segments of your program 


ZVIEW 

Screen Design Aid 

A complete package for screen 
design with full windows manage- 
ment as a bonus' Easy creation of 
screens with complex validation, such 
as range diecking or required/option- 
al data Powerful Screen Paint utility 
for creating or editing applications 
sneens Built in security levels, set at 
run-time, control read or read/wnte 
access by field or screen Automatic 
help screen processing for run-time 
aid per field or screen Applications 
regain control during field tabbing, 
allowing run-time on-screen transaction 
processing or flow control Run-time 
furxdions include Saeen Read and 
Wnte with automatic transparent data 
conversion from screen image to data 
storage. Field Editing. Help Screen 
Proo^sing. even a capability to 
change any field characteristic at run- 
time. plus Window Push Pop and Scroll 
Versions for Lattice. Microsoft and 
Aztec C Automatic free updates to 
registered users No run-time royalties 
List *245 PC Brand »12S 


at once and reports intermodule calam 
ines ccnf.ictina data type declarations 
parameter lists in funaion calls which 
disagree with the functions themselves, 
machinedependeni expressions which 
inhibit portabJity obsolete usage casts 
with suspect conversions variables 
never used functions never called 
Adheres to Unix System III stand-ard 
for portability Ask for P0590 
List $295 From Us $155. 

PLINK86 PLUS 

Cached Overlays Maximize 
Memory Use 

PIink86TM shoehcrriS large programs \r. 
to small machines by s’wapping program 
segments in from Jtsk Because modules 
share memory a 512k program could 
run in a 128k mac.nine for example Bu* 
Plink86 IS smarter than that if ;t fmd.-^ .• 
self n a larger machne it moves liio 
leftover memory whatever program, 
overlays will fit Overlays now swap a’ 
memory’ ^leed not disk speed Can 
automatically restore a displaced over- 
lay to which a subsequently called over 
lay must now return and can assign 
library modules either to the root seg- 
ment or to overlay areas Long indspen 
sable to senous developers Ask fcr 
S0499 List $495 Us $325. 


LATTICE C COMPILER 

Major Upgrades to the Best SeUing C Compiler 

L attice now embraces key UNIX™ 

€ ■ • • • 


I enhancements which have entered 
the language since K&R void functions 
returning no value, enumerated data types 
to assign stepped values to variables, data 
passing between structures by assignment 
The greatly expanded libraries 
functions') enable the file sharing and 
record locking provisions of DOS 3 1. pro- 
vide a full complement erf transcendentals 
and a host of utilities to muruc the UNIX 
and XENIX™ environments 
Lanice 3 0 defaults to the ANSI proposed 
standard when you need strict ac^rence. 
but command line options restore leniency 
And It adi^xs ANSI checking of external 
function arguments by data type to kill bug 
swarms when modules join up at link time 
Lattice now debvers smaller EIXE files. 

your order Credit ^ ^ 

mediately and 
you provicfe num ber 


GSS GRAPHICS SYSTEM 

Leave the Device Driving to CSS 


G SS™ has reconfigured two compo- 
nents of Its comprehensive graphics 
tools to conform with the ANSI Clomputer 
Graprfucs Interface (CCD standard 
At the heart of the system is the Develop- 
ment Tbolkit which contains all language 
interfaces and device dnvers for tey- 
boards. mice, joysticks, tablets, printers 
ploners. cameras, and more Dnvers house 
management of veaor graphics (plotters) 
and bitmaps used by raster input devices 
(scanners) to insulate the application pro- 
gram from concern for device idiosyncracv 
No one else has implemented CGI that 
way It means your programming remains 
generic, jusi switch dnvers and the same 
program will dnve a different device 
GSS Kernel''' conforms to level 2b of 
ANSI's Graphical Kernel System (GKS) and 
contains all its needed dnvers and 
language bindings Kernel has macro level 
tools to draw and color an object, store the 
sequential mstniaions. and reaeate the 
object on its ovm, as well as segment it. 
transform it etc So powerful, a single com- 
tnan(l may represent several score lower 
level statements 

Plotting has the equivalent GKS tools for 
graph and chart generation and their cap- 
tiomi^ hand it apples and oranges, say 
pie ' and it bak^ the numbers into a 
dii^stible display for screen or ploners 
Kernel and Ploning have tools to convert 
images they create to ANSI Computer 
Graphics Metafiles (CGMs). a lotenized 
standard for storing every’ form of graphic 
image as data The Metafile Interpreter 


ansi CGI 

prices cuti 

reads the contents of a COM and inter- 
prets It with full CGI capability for re- 
creation on vanous devices 
Ouaiity software'" IBM thinks so They sell 
the senes under theu own lacel 
Unit royalties and annual fees have been 
msiiiuted for redisinbution Needs 2S6k 
Ask for Ust PC Brand 

GSOlO CGI Dvlpmt Tbolkit *495 »3I5 

GS020 Kernel System *496 *375 

CS025 Kernel for IBM RT »795 *645 

GS030 Plotting System *496 *375 

GSOK) Metafile Interpreter >296 *235 


boasts very fast link times and a more effi- 
cient aliasing algonihm New options 
generate code to use 80186 and 80286 
features, 8087 of course sensed and util- 
ized Lattice has enjoyed pre-eminence so 
long that developers have created far 
more snapon tools for Lattice C than any 
other compiler William Hunt 's PC Tfedi 
Journal review of 12 compilers awarded 
Latbce the only "very good " rating for 
add-on library availability 
Ask for Lisi PC Brand 
SOlOO >500 *299 


BLAISE C Tbols Pius 

N othing pays you back quicker than 
a function library, and Blaise has 
long been known as a great one 
C l^ls Plus, the top of the line, now 
has over 200 functions Mature, tight, 
predominantly in C. they isolate hard- 
w'aie dependence, come in source and 
library with no royalty Tbe rundown 
Screen Handling either via BIOS or 
direct to video adapter supports EGA 
43-line mode and multiple pages, twin 
monitors Windows any number, stack- 
able writable, wordwrapabte. and 
erasable Interrupts well known for in- 
terrupt service routines in C. from 
which you can now access [X>S func- 
tions Directories Create, change, or 
search directories, rename files, get 
and change their date-times Memory 
control DOS memory allocation, load a 
child process alongside your pro- 
gram even create memory-resident 
programs— and remove them Strings 
mtemational money, dates and charac- 
te’’ sets plus superfunciwris to perform 
several tasks wnh a single call Gen- 
eral BIOS and IX)S gates for direa 
access, memory copy ^aker control 
It goes on Our complete Blaise line 
list PC Brand 
CTbolsPlus $175 $117 

C Tools $125 $ 84 

C Tools 2 $100 $ 67 

Asynch Manager $175 $117 

Vie'w Manager $275 $164 


BTRIEVE ask about xtrieve & rtrieve 

Queen B-tree File Manager Abdicates Royalties 


T here's no longer a tithe to incorporate 
Btrieve™ in apfrficaoons, a welcome 
proclamation if rogues would rum your 
profit margins Btrieve takes complete 
charge of all file creation, indexing, 
reading, writing, inseruon. deletion, ^lace 
recapaiie, forward and backward seardi- 
ing It builds funaion call "commands" 
right into the language you use interfaces 
to C Pascal, BASIC and COBOL, with sam- 
ple programs in all four, come with each 
copy 

Btrieve has mainframe specifications^ Its 
balanoed-tiee indexing scheme finds any 
key m a million in four or less accesses 
Files may have up to 24 indexes, fixed 
record length to 4090 charaaers, indexes 
up to 255 charaaers. files of 4 billion bytes 


(Dan even extend a file across two drives - 
even two hard disks' 

\fersion 4 x speeds DOS interaction for 
large multiplyke^ files, enables 
vanable len^ records of vmually any 
length, verifies accuracy (opcxmally) with 
read after wnte, useful in gntty en- 
vironments, offers password and data 
encryption 

Tberes also Xineve for Btrieve file in- 
quiry and data manipulation, and Rmes^ 
for repon writing All three in versions for 
any network that supports ihe MS-DOS 3 1 
file sharing function 

Ask for List PC Brand 

S06S0 *250 *195 

S0652 Network ^^rslon >595 *465 


TERMS AND CONDITIONS OF SALE 


LictfiMt: Eacn pr ice is kx a bcense to use a oroo- 
uct on a single computer and does noi constitute 
Its ownership We will inquire tor yoii about site 
licenses Except asotherwise indicated or wr>ere 
'if lotiows the Product Code products may be 
used lo create programs tor disifibulion without 
royally paymentsor additional licenses provided 
said programs do not substaniiaNy repkcaie me 
products themselves 

CempatIbtNty; PC BHANDs standard products 
aredesffvedtooperaie with the iBAt' PC XT or AT 
under PC-OOS and require no more than tZSkot 
RAM unless indicated Non iBM machines using 
MS-DOS contact manutacturer about precise dil- 
terer>ces so we can advise 
RatuiTts: See box page one Oeteoive parts wi* be 
replaced Please can tor authorization to return a 
product tor retund 


Payment: We honor MasterCard Visa. American 
Express (no Surcharge), checks <n advance or 
tuhds wired 10 PC Brand c/o Chemical Bank 126 
Eas(86Sl New York Account034 0t6058 COD 
(U S only) lor cash, money order certified check 
(notee) NY Slate addsaiesiax Purchase orders 
accepted from larger corporations and institutions 
at our discretion if you agree to net 30 days plus 2^ 
a month late pe-aiiy mereatter 
Shipping A Handling: U S UPS Surface isi 
product $6 each add! $3 UPS 2nd Day Air 1st 
product $10 each add i $4 SO UPS Next Ait or 
PederalExpress t 2DayAir 1st product $tB each 
add I $6 FedEx Next Day 10 AM lsfproducl$28 
each addl $7 international Charges vary by 
desiinationandcarner StOper shipping contame* 
lorexporlforms Air parcel post alyOu' risk beyond 
coiiecied msurabie amount 


For Orders, Literature, or Catalogs, Call Us at... 

800 PC-BRAND 

That's (800) 722-7263. In NY State call (212) 242-3600 
PC Branid. 150 5th Ave., New York. N.Y. 10011-4311 

Telex: 667962 (SOFT COMM NYK) 

6.19B7 PC BRAND 

PricM. terms and sp*citicat>ontsuO|*ciwcrian9*«Ttiiout nonce 


CIRCLE 310 ON READER SERVICE CARD 



List 

>479 


Qpple comer 

fliaM calWyMi SM'lMtwhal 

Laser 128 ^379 

Apple II, He, lie Compatible 

• 128KRAM.32KROM • Internal Hoppy Drive 

• EnharKcd Keyboard * Mouse/jqystick Rart 

• Serial Modem. Printer Rarts • I Expansion Slot 

• F^rallel n>rt • Central R)inl 'Copy II -f" 

AsMsUed aad Tktted laser I2S Syilemi Loi Corny 

MttilTArrixrltaMor J 6(0 SMS 

WtthlTAnterManUr. 2nd Disk OnvK.Pnnlff 11136 SSI8 

MeiiriKB Color MoMct SIOOQ ST3* 


ceirnui POINT Con* II « or Cory II mk 

3l7800KDrM.lor(.CS.NK.I2S 

Ikw D«k ConMkr lir c. CS. Mac. US 13 l/r 4 S l/r) 
OMKIOItLAPOINTCCMraTtaltB^larCS . .. 

OtANCCWCeOOmScrlora^.c 

VIOCOTCCHK3KSl/S*DMDiMn6ryQkMll 

l yos*,*'**^ *^,* l>na 2*^ 

SOPrWMie La» Inr oT An4r U 4 Mk hAmwc iwUilt 


Conroy*LaPointe 

XT/Modeir 

• IBM PC/XT Compatible 

• 256K RAM Expandable to 

640K on Motherboard 

• 3G0K Floppy Drive 

• 8 Expansion Slots 
•XT Style Keyboard 

• MSD0S2.il 

• Macro Assembler 

• FCC Class B/ UL Approved 

• limited Warranty; 

1 Vw l^rts & Labor 
CoaAlMvd and Tested SyttcBa: 
640K System with Mono Oraphics 
Card 4 Monitor ... 1^0 
Above 640K System with 20Mb 
Hard Obk Drive. .11079 



*545 


Conroy'LaPointe 

XT/Model2Turbo 

• IBM PC/XT Compatible 

• Dual Speed 8.0/4.77 MHz Processor 

• 256K RAM Expandable to 640K on Motherboard 

• 360K Floppy Drive 

• 8 Expansion Slots 
•AT Style Keyboard 

• MSD0S3.1 

• FCC Class B/UL Approved 

• Limited IS^nanty; 1 War l^rts & Labor 

ConroyLaPointe 

XT/Model2+“ Turbo 

• Sanre leatuies as above, with Zero Wait State 

CwBcand and Wiled SyatcBs: 

640K System with Mono Cr^diks Card & Monitor . . . .<760 (Mo^l 2)/S6|0 (Model 24^ 1 
Above 640K System with 20Mb Hard Disk Drive . .l|l49lModet2l/Sll99lMQdel2«l 


Installed Options 


for Models 1 and 2 


Mom CraphKs Card and Monitor 

*l«5 

UWrade2S6KRAMlo640K 

< 50 

Second 360K Hoppy Drive 

< »5 

2(»ft>HMd Disk Drive 

>389 

30Mb Hard Disk Drive 

<475 

Serial/ fbraDel/Clock/Camr Fbrt Upgrade 

< 55 

EGA Card and NEC MulUsync Monitor .. 

<895 



Conroy'LaPofaite ew f\ f /\ 

AT/Modell6~ ^l^OU 

• IBM PC/AT Compatible 

• Dual Speed 8.0/6.0 MHz Processor 

• S12K RAM Expandable to 1.0Mb on Motherboard ; 

,1 


• 12Mb Floppy Drive ’ 

• Space for 1 more Floppy Drive or Tape Backup / , 

• Space for up to 2 Hard Disk Drives ( 

• AT Style Keyboard V ^ 

• FCC Class B/UL Approved 

• MSD0S3.1 

• Limited Warranty; One Year F^rts & l^xrr 

ConroyLaPointe S100C 

AT/Model 18 ' Turbo 

• Same features as abow, with Dual Speed 10.0/8.0 MHz Processor 

Canflgarod and TYtled System*: 

1.0Mb System with Mom Crw>hica Card & Monitor <1470 iMukI 16|/<I545 iMudcl |A) 
Abwe 1.0Mb System with 30Mb Hard Disk Drive ... *31 15 (Model I6)/<3190 (MiakI IK| 
I.OMb System vdOi 30Mb Hard Disk Drive. EGA Card 

« NEC Multisync Monitor <3845lMulel 16l/<2920iM<idrl 18l 




1 lilllllllllllllllllllllllllllllllllllll 

Instalkd Options 
for Models 16 and 18 

Mum Graphics Card and Monitor <165 

Upgrade S12K RAM to ioMh < SS 

30Mh Hard Ihsk Dnw <645 

EGA Card and NEC Multisync Monitor <895 


BEST SELLER LIST 

PfetM caR if yiH dM'l M« what yev'r* laiM m fort 


BOARDS List Ceany 

NACNt]MEcanoiUMw/3MK.ilA.M4rlk4S|nQk«s/w S ITS . S M 

PCM«l(tCanl.-CrKs/p/(c/e>/lw I 199 .1 IM 

PCNKt(iCwil.384K.s/|Vcc/0>/M < 295 . < IS* 

KrMwt(TCvd.>SMb.bkrAST6PM4^ w/gMTM S49S. .S269 

ASTSaMiPhis.64K.s/p/cc/wr S 249 .1 16* 

SaMPhs.3MK.s/p/cc/fw S 39S . I 32S 

SiiMiPicmuTi.5l2K S 5*5 I 2»* 

RAM|s«rXT.2S6K.expwdlo2M).w/EMSialSiwt .. S 4*5 I 2M 

KAMn«tAT.S12K.«xrw«l><>2Mb.w/EMSicftwwc . S 6SS I 449 

AiKan(aflrAn26K.Bpanlto3Mh.w/2s/p/ffi S 595 . S 39* 

INTELAhmvBQtni/FC.XT.64K.<>randlD2Mb S 345 I 27S 

AbowBawil/Xr.I2>«(.citw«)lo2M> S 545. t 37* 

CEVrtAL POINT OrlKin Board S 95. S 77 

CONtOV-lAPOINTEMonoCrvtesw/nndellbrt .. S ITS . t 79 

ECACard S 39S. I 199 

ATIECAWnlcr S 399. . I 2*9 

HeRCUlESCMor Card w/IV*l Ret S 245 <159 

CiwhaC;wdFVB.w/PNalWRin t 299 t 299 

MICROSOPrausHtur S 175 .1 125 

MOtSESVSTENSMauKw/0r.H4o < 220 <125 

PAIUDISEAuto-SMtchECACvd < 599 < 459 

VIDEO 7 WflaOriuw. short card < 599 I 439 

ORCHIOnnyTurln2N6 I 695 <429 


CHIP KITS 

64K.lSlhw.9Bch. . 
2S6K.lS0rw9«ach . 

2S6K.120rw9<Kh 

INTEL 6067 Math CNp lHaunau«el 
6087-2 MMh Oie> iHiWXBWI 
602874 MalhC7>p(Kaier«i«i .. 
8IE87-6MalhC>i«(Hai«pau8ti . 


I 45 I 38 

< 129 . < 119 

< 195. I 185 

< 249 <239 

< 379. S 331 


DRIVES 

360K Floppy PC/XT 

TOSHIBA 125Mb Floppy PC/AT 

CMS21MbHardOd.ltodDidianaCard . . 

SEAGATE 2089) HbI Otsk XT Ke w/bdotee 

30MbHadtMcXnUw/lntrrtKe 

30MbHardI)itkATKilw/lr«(rta 

40MbHvdDBkATKilw/lri(rte« 


Urt Ceorey 
t 195. < 89 

I 299 < 159 

I 799 <435 

< 695 . 9 38* 
1 795 . I 475 

< 995 <835 

<1495 . I 549 


MONITORS LB C«rey 

O' Amber ComposM M o r w ch ro mt I 158 I 68 

AMDEK310AAne>crmMacwdvarw < 230. * IS* 

Cotor600.Hi-Res.m;6 < 599 . t 455 

NACNAVOXirit(38 Hi Rm. Color < 4*9 . $ 359 

NEC MuftnyrK. 10401. HMto. EGA/CCA Color < 699 S «39 

SAMSUNG irAfTbcrm.MinxhrDmc <199 I 95 

MODEMS \M Csarey 

CONROV-LAPOINTEQOOEnrmdw/ioftvaR < 779... < 139 

12006 IntmWw/suftvm < 269 .. < 135 

2400EdcrrW«/>cdWc < 999 <299 

HAYES UOOEarmal < 599 . < 439 

12006lrunW < 799...* 59* 

24(»ErtenW <699 *66* 

PRINTERS tirt CMToy 

CONBOV^UPOINTE 

0>artPnraa.lir.lU)cpyT/F.NLO < 299 <1*9 

CITIZENI2aD.I0’.cps:I30«2SKLQ < 249 <209 

EPSONFXA5 . < 549 S 43* 

FX266 < 799 . . S 639 

LQeOO.cp(:160a60NUi < 799 . < 639 

LQU0D.eps: 160 6 60 NUl <1095 < 875 

OUDATALMcrhrwe.LwrrPnrerr.OnBD/m 11996 *17*5 

PANASONIC KMDl.Kr.cps.120a 24 NU).T/r <32* <20* 

IS9e.ir.cpsl80a36NLQ.7iKlor/l>ictian < 699 <469 

STARNICRONICSKX-lO.Kr.cpsUO&SONLU . . S 349 <379 

SOFTWARE LB Coaray 

ASHTON-TATEdBMrIII- ... < 695 <459 

MidlimairAi<>w«« 5 495 <173 

BORLAND SoWackCoeiaNo ....<«< S3 

1\n1»Lidhlnit« . . S 100 < 62 

TVthuPrakid <100 < 62 

TWt».>^riKk < 95 < 39 

Hrrtn <119 I 94 

EdhieTuotui < 70 S 29 

CENTRAL POINT Cun- II PC •» PC Took. <xh <40 I 19 

FIFTH GENERATION Pastback ... <179 <99 

iAVTlNJaim <200 . I 145 

LOTUS 1-2-3 < 495 Call 

HAL <150 Cafl 

MICROPROWir<lajr3ihai|\i> < 595 1 309 

MICROSOFTWprJll . < 450 I 235 

LkHckHM . < 99 < 65 

Miitid Srmuldca . . < 50 . t 35 

Mi«<rljn . < 195 <139 

SOFTWARE PUBLISHING Fml lii»cr <149 I 95 

SVMANTECUkV <319 I 269 

WVRDPERFECTVkeJfVrlnl < 495 <235 

MANY OTHERS CaR 

DISKETTES 

CONROV-LAPOINTE Cearey 

iiS..SI)SI.4'bNT4rlliHica lOOes <8/<S5 

l>S.lX>SI/l'<IBMXniO«s.‘Kna. <*/<69 

IKlX>Sl.-4’ll&MXTiPiirlanTun«d.36(IKKIia Wes <ll/t79 

DS. Ill) 5 l/V <IBM AT) Wm /IUObs <18/1139 

S.Vll031/r l.Macl|0ta 50a lia/<85 

DS. DU 3 1/r <Mic. M/Pi Hu. 'SOca <20/<9S 


1-800-4-CONROY 

(l-800-426-6769) In Oregon: 1-800-451-5151 

Local/Fbrtign: 1503)620-9877 Hours: 66 fVcilic Mon-PH. 84 Sat. TVlex: 9103803980 \ C 

Business Accounts: 1-800-458-8324 

P5I 

Conroy*LaP3inte Computer Store. Inc. (Retail Sales Only): 15031 620-5595 (Ffortiandl 

Corporate Accounts Sales Offices (Retail Sales Onlyl; (5031 684-3678 <R>i1landl. (2061 455-0206 (Seattle! 
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■ GUSVENDITTO 


PC ADVISOR 

Help in deciding whether to buy a combination laser printer ! copier; in running 1-2-3 on a 
Data General/One; in quieting an AT; and in getting started with a PC. 



LASER PRENTER/COPIER COMBO 

Since laser printing technology is similiar 
to that used in a copying machine, it makes 
sense to put both in the same product. Has 
anyone made one? 

E. J. Isley 

Metuchen, New Jersey 

It wouldn't take too many guesses to pick 
the company that did it, but you'll have to 
decide whether it really makes sense. The 
Xerox 4045 Laser CP printer. Model 50. is 
a 120-pound behemoth that can produce 
high-quality 300 dot-per-inch pages at the 
rate of nine per minute. Because it's com- 
patible only with Diablo 6300 and Xerox 
2700 print codes, it's fairly limited if you 
use a variety of software: Xerox offers its 
own downloadable software fonts, and a 
generous 1 .5 megabytes of RAM to load 
them into. At $4,995 for the printer, plus 
$400 for the copier option, you may find it 
makes more sense to buy a QMS. Okidata, 
or Hewlett-Packard laser printer for under 
$2,500, and a separate copier for a lot less 
than that. (Xerox Corp., El Segundo, 
Calif (800)334-6200) 


I-MONADG/ONE 

I use my Data General/One with PC-Write 
and Lotus’s 1-2-3, Release lA. My prob- 
lem is that I want to use 1-2-3, Release 
2.01, but I cannot get Lotus to release a 
“certified" version to run on the DG/One. 
I have called Lotus to ask this question, but 
all it can say is to upgrade and see what 
happens. 

Steven I. Feinstein 
San Antonio, Texas 


Both Data General and Lotus assure me 
that 1-2-3, Release 2 .01 , on 3'/2-inch disks 
has been tested and is compatible with the 
DGIOne. 


TOWARD A QUIETER AT 

I have an AT clone from PC Designs that is 
terrific in every respect save one: its cool- 
ing fan roars. Your magazine and others 
advertise many replacement power sup- 
plies for PCs and XTs, but I have yet to see 
an ad for an AT-class supply. 

Stephen M. Schuetze 
New York, New York 

Few people ever see a need to replace their 
AT power supply. A quieter work environ- 
ment, however, is an excellent reason to 
switch the power supply — by far the noisi- 
est part of your PC. The Silencer AT 2(X) 
(PC Cooling Systems, Bonsall, Calif.; 
(619) 723-9513: $149) will make your of- 
fice more pleasant as soon as it's installed. 


■ Few people ever see a 
need to replace their AT 
power supply, A quieter 
work environment, 
however, is an excellent 
reason to switch. 


PATH FOR A BEGINNER 

My brother-in-law recently gave me an 
IBM PC- XT clone. When he gave it to me, 
his words were “play with it." Even 
though I have a master's degree, I find my- 
self completely lost deciphering the Ib'/j 
million bytes’ worth of files on the hard 
drive. Could you please recommend a 
"path" whereby I can get off the beach 
and into the water. 

Robert G. Hammer 

Lake Ronkonkoma. New York 

Go to the nearest software store and get 
yourself a copy of both Learning DOS (Mi- 
crosoft Corp.. Redmond. Wash.: (206) 
882-8080: $49.95) and First Choice (Soft- 
ware Publishing Corp.: Mountain View, 
Calif: (415) 962-8910: $199). 

Do not read the manuals. Open Learn- 
ing DOS first, but do not use the Learning 
DOS demonstration disk (it's only an ad- 
vertisment for Microsoft). Turn on the PC; 
when it's running and the prompt reads 
C:. put Learning DOS'.v "Lessons for 
Computers with a Hard Disk' ' disk in the 
top (or left) disk drive: type "A:" : then 
type "LEARN": skip the first two selec- 
tions and go right to Getting Started. When 
you're done, .start being productive with 
First Choice, (fall else fails, you'll have to 
read the manuals. 

Within a few months, you'll be ready to 
start writing your own programs. 


ASK THE ADVISOR 

Send your questions to the PC Advisor, 
PC Magazine. One Park Avenue, New 
York, NY IOOI6. ii« 
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The Company The Company 

Books" Bookkeeper® 


The Software The Supp ort 


The Purchaser: a company, large or small (or even an individual) 
looking for a flexible, powerful, easy to use bookkeeping program; or a 
company presently doing its own computerized bookkeeping, but 
needing better software, better support, or both. 

The Product: a bookkeeping program for businesses (or individuals). 
ofTering four journals (cash, receivables, payables, and general), 
multiple budgets, and numerous standard and customized reports; 
producing simplistic or sophisticated books for any type of organization. 


The Particulars: A display mimicking a typical ledger page; entering 
accounts by either name or number; attaching long remarks to any 
entry; keeping all entries always on file; printing out all entries to any 
account over any time span. 

The Power the fastest, most adaptable, easiest to use bookkeeping 
program on the market today; entries up to one hundred million, totals 
up to one billion; single location bookkeeping, or separate locations for 
special journals (sales, purchases, et cetera). 

The Past: developing BOOKS! The ELECTRIC Ledger (sold through 
computer stores for more than three years, to thousands of businesses at 
prices up to S900.00). 

The Plan: listening to our customers, and continuing to provide them 
with the most complete, best organized, and easiest to use program 
possible. 

The Prerequisites: owning an IBM*PC (or the equivalent) having two 
disk drives, 2S6K of memory, and DOS 2.0 (or later). 

The Price; $tS0 (plus S5 for shipping and handling) for the complete 
program. 

The Promise: buy the program and use it for a month (enter up to three 
months of real data); if not satisfied, return it for a full refund of the 
purchase price. 


The Purchaser: a company wanting to do its own bookkeeping on 
computer, but lacking confidence or expertise in computers, or 
bookkeeping, or both. 

The Product: a service organization providing direction and sugges- 
tions at every step of the way. &om purchasing and installing hardware, 
to performing basic computer operations, to installing a set of 
personalized books, to making the actual entries, to printing out reports, 
to making up budgets, and to solving an^ problems which may arise in 
the hardware, software, or bookkeeping. 

The Particulars: prepaying a fee for a fixed amount of service time; 
calling in on toll-free lines; careful timing of every call; charging only for 
actual time spent listening and giving answers; using a modem, so we can 
watch on our screen (and advise), while you work on your books. 

The Power enough highly trained, dedicated support personnel (all 
with formal accounting education), together with more than enough 
toll-free phone lines, to answer all questions and solve all problems 
quickly and efficiently. 

The Past: installing and supporting bookkeeping systems for many 
years (and acquiring thereby a thorough and abiding understanding of 
the needs of the business manager). 

The Plan: providing responsive, efUcient, and inexpensive assistance in 
both bookkeeping and computer use. 

The Prerequisites: owning a registered copy of The Company Books. 

Hie Price: S17S for the first two and one half hours; STS for each 
additional sixty minutes. 

The Promise: buy the service and use it for a month; if not satisfied, 
cancel it, and we’U refund one dollar for each unused minute. 




Swiedler Information Systems 
8825 Roswell Road, Suite 592 
Atlanta, Georgia 30338 

1 - 800 - 542-6484 

in Ga. (404) 642-6484 





Registered irademarks; BOOKS! The Electric Ledger-Sysiemt Plus Inc.; IBM-Iniernatioiial Business Machines Corporation. 


CIRCLE 500 ON READER SERVICE CARD 




i, ^ 



Launch Of Our 
New Flagship: 

Customizable, Expandable, and Responsive CROSSTALK’Mk, 4. 
It takes a powerful . flexible PC communications progrtim to cut 
through the sea of incompatible systems you face today. 
CROSSTALK* Mk. 4 has what it takes. More protocols — 

X.PC. Xmodem. Kermit. and our own CROSSTALK. More 
terminal emulations .including complete 1BM3IOI.DEC 
VT-100. and TeleVideo 900 series. Concurrent com- 
munications capability — up to 13 sessions. Error 
checking at high speeds. Beginners can use the 
simple menus, a clear help system, and prepared 
script files that help extract data from many 
popular information utilities. Experts can use 
the powerful command programming 
language to create extensive, customized 
' 'scripts. ■ ' A unique modultn architec- 
ture means we can quickly add new 
capabilities by phone. So 
CROSSTALK Mk. 4 may be the 
launch of more than just today's 
standard in PC com- 
munications. It's probably 
tomorrow's as well. 

CRO^UALK 


COMMUNICAIl'ONS 

IMglUl CominunlcAllcms Associates. Inc 
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Sy m phony* is the one software product no business personcanaflbrdtobe without . Bast'd on 
the 1 spreadsheet technolog.v, Symphony pulls together five key functions in one program. 
Functions that help a marketing manager work smarter. Give a financial analyst a clearer picture . 
Run an entire company more effectively. 

Symphony is designed to stay ahead of your expanding needs. Its five functions can handle a 
wide range of business requirements. But should you have more specialized needs, you can incor- 
porate Lotus* addin products, or any of the more than 250 ap[)lications created by independent 
software developers. 

Symphony. Business software you’ll never outgntw. 

Lotus ^rnphony 

A complete geneml-purixjsescfiuxire tool built around the world 's leading sineadsheet techmilogy. 


€> 19KHLu(usl)KTfc>pm<*nt('orp()nilK)n Lutus, l-2-3ajKiSym|>hon>’iirpnKisii’rMlired4^arks<>fLi(usUevt>!')ptwnlCi>rptiralK)n 
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HAUPPAUGE Math Coprocessors 
287 FAST/10 lOMHz math coproces- 
sor for PC/AT and compatibles . ..$489 
287 FAST/8 8MHz moth coproces- 
sor lor PC/AT and compatibles ..$379 
287 Chip PC/AT math coprocessar 
■runs at 4MHz in the old model 
IBM PC/AT and 5.33 MHz in the new 


model POAT $219 

87 Chip Math coprocessor for IBM PC, PC/XT and 

compatibles $129 

87 Chip Moth coprocessor lor 8MHz PC 

compatibles $195 


HAUPPAUGE Math Coprocessor Paks 
87 Math Pak V.6.0 87 chip and math coprocessor soft- 
ware support lor IBM BASIC Compiler 1 .0, 2.0 and Micro- 
soft's QuickBASIC. Plus, Matrix and FFT support, one year 
ol free updates, complete source code and ‘'8087 Applica- 
tions and Programming' $279 

87 Software Pak V.6.0 Math copracessor software support 

as in the 87 Math Pak, but without 87 chip $180 

87 QB PAK Math coprocessor support lor microsoft 

QuickBASIC and IBM BASIC Compiler $ 69 

Rccalc + Math coprocessor support lor 1-2-3 version 

lA ^ $95 

HFT -F Complete Hayes Fourier Transform Package.. ..$125 

The 287 FAST/10 Doubles Your PC/AT’s Math Speed! 
Help your PC/AT (>et a fast reputation with HauppauKc’s 
new 287 FAST/10. Call ttxday, or contact your local com- 
puter dealer to learn more about Hauppauge’s racy prod- 
uct line. And ask for “87 Q & A,” our free Kxtklet on 
math coprtKessors. 

Hauppauge Computer Works, Inc. 

358 Veterans Memorial Highway, Suite MSI, 
Commack, New York, USA 11725 
516-360-3827 • TELEX: 262939-HCW 


C IRCLF. 276 tlNRtADrRSrKVIir CARD 


ing a fast reputation with 
their 87 Math Pak, the 
combination of an 87 chip and 87 
Software Pak that's been accelerat- 
ing PC math since 1982. 

Next came their racy 287 
FAST/5, a math coprcKcs-sor mod- 
ule with its own SMHz clock, speeding up PC/AT math 
by 25%. (Pictured abrrvc.) 


Now, Hauppauge Unveils the 287 FAST/10... 

Our newe.st math copriKcssrrr for the PC7AT, the 287 
FAST/10 moves out at lOMHz — more than doubling 
the speed of each floating point math operation. The 
FAST/10 accelerates AutoCad, 1-2-3, Symphony, Turbo 
Pascal, Framework and more. The FAST/10 also runs in 
PC/AT compatibles including the Qrmpaq Deskpro 286, 
Sperry PC/IT and most 286 accelerator boards. 


...And the 87 Software Pak Version 6.0 
Designed to steal the heart of programmers, the 87 Soft- 
vrare Ifak supports IBM's BASIC Ormpiler 1.0 and 2.0, 
and Microsoft's (QuickBASIC, executing math-intensive 
programs up to 20 times faster! The 87 Software Pak also 
performs FFT's and Matrix operations. For example, a 
PC (or PCTXT) with an 87 Chip and 87 Software Pak 
can perform a 512-point complex FFT in just 1.1 seconds. 
What's more, a PC7AT with a FAST/10 inverts a 25 by 
25 element matrix in under 1 second. 


HAUPPAUGE 
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First Looks 


The Compaq Portable H: 
20 Pounds of AT Power 


HANDS ON 


BYBILLMACHRONE 
In some ways there's nothing 
new about the Compaq Portable 
III. In other ways, there's never 
been anything like it before. 
You've seen all the design ele- 
ments elsewhere: lunchbox con- 
figuration. hard disk, and gas 
plasma display. But they've 
never been combined with such 
sterling performance. 

The Portable III is an 80286- 
based machine that runs at 12 
MHz, packs a 1 .2-megabyte 
floppy disk drive, and has the 
fastest hard disk we've yet seen 
in a portable. At 20 pounds it's 
not light, and it doesn't run on 
batteries. Compaq feels strong- 


The screen pttps up from ihe Com- 
paq PortaMe Ill's trim box: the 
keyboard aiiaches lo the front of 
the display d la the Portable 11. 

iy that its customers do their 
computing within reach of 
an electrical outlet. The 
company also emphasizes 
that it's a 5'/4-inch world out 
there and that 3'/2-inch 
disks are an inconve- 
niencc at best. 

The raw 
performance 
of this machine will bring many 
a potential Toshiba 31(X) cus- 
tomer back into the fold. Even 
though it outweighs the 3 1 00 by 
a few pounds, the Portable 111 
doesn't take a back seat to any- 
thing else on the market, porta- 



ble or not. except its 80386 big 
brother. 

The plasma display is 
mounted on a pair of articulated 
arms that swing it up and allow 


you lo tilt it to any of several 
comfortable viewing angles. 
The keyboard is equivalent to 
that of other Compaqs. with tac- 
tile but inaudible over-center 
action. The ten function keys 
are arrayed across the top, as 
they were on the Portable II. 

Inside, the Portable III is 
tightly packed, but there is room 
enough for two Compaq-propri- 
etary expansion boards. One 
holds up to 6.6 megabytes of 
memory. The other Is a Hayes- 
compatible 300/1 .200-bil-per- 
second modem. Given the seri- 
al. parallel, and CRT ports on 
the back, most needs are cov- 
ered. But you're not out of luck 
if you need more. An optional 
expansion module piggybacks 

I continues on pate J4l 


HP Laseijet Series //: Lower 
Price, Far Better Perfmiamx 

[01 


HANDS ON 


BY BILL MACHRONE 
Hewlett-Packard Co.'s LaserJet 
Series II knows where it’s from. 
It’s improved over the LaserJet 
Plus in every key area except 
speed, which remains the same. 
It has blacker blacks, better im- 
age definition, in-order stack- 
ing. two cartridge slots, 200- 
sheet paper capacity, more 
resident fonts, and better forms 
handling, and it's smaller, 
lighter, and quieter, it’s dramat- 
ically less expensive at $2,495. 
llie Scries II is a direct re- 


placement for the Laseijet Plus. 
It sports the same 512K-byte 
memory and command set, yet 
it offers more expansion for the 
future. Simple plug-in boards 
take the memory all the way up 
lo 4.5 megabytes for virtually 
unlimited downloadable fonts 
and complex graphic images. 
An expansion slot for I/O op- 
tions takes either a board that 
adapts the Series II for use with 
HP’s forthcoming DDL page 
description language board or a 
board that shares the printer 
among three PCs. 

Like the LaserJet Plus, the 
new printer has a serial and par- 


allel interface. With its new 
front panel, it is much easier to 
use. While most of the new in- 
expensive laser printers arc sat- 
isfied to have a 1- or 2-character 
status display, the HP has a 16- 
characlcr display that explains 
each menu option clearly. 

You can completely config- 
ure the printer from the front 
panel, without knowing its intri- 
cate escape codes. That in- 
cludes selecting any of the inter- 
nal fonts, either font cartridge, 
or downloaded soft fonts. The 
Print Fonts key on the front pan- 
el dumps the currently resident 

(continues on page 35) 
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Portable III 

{continued from page 33) 
onto the rear of the computer, 
giving you two full-size AT- 
compatible expansion slots. It 
will handle the gamut of add-on 
boards, including local-area 
network adapters. It snaps on 
and off easily, with a positive 
locking scheme to make sure it 
doesn't come adrift. 

In operation the Portable III 
is quiet and quick. It passed PC 
Labs benchmark tests with fly- 
ing colors, consistently logging 
performance I '/2 limes faster 
than an 8-MHz PC AT. As with 
the Deskpro 386, programs that 
start from the A: drive invoke an 
automatic slowdown mode so as 
to minimize problems with 
copy-protected disks. If you 
want programs to run at full 
speed, you must start them from 
the hard disk. And the hard disk 
is the fastest yet seen in a porta- 
ble. The 20-megabyte drive in 
our test unit clocked in at just a 
27-millisecond average access 
time, compared with its rated 30 
milliseconds. 

Crisp Display 

The display is needle-sharp 
and seems to have overcome the 
limitations of some other plas- 
ma displays in converting colors 
to brightness levels. In Compaq 
tradition, the display driver em- 
ulates both the Color Graphics 
Adapter and the Monochrome 
Display Adapter. The 1 0-inch 
display is large enough to share. 


Others won't have to squint to 
see your work on the screen. 

The portable computer mar- 
ket has fragmented into half a 
dozen niches. There is still 
room for the AT-with-a-handle, 
just as there is still room for the 
non-DOS notebook computer. 
The DOS laptop market is bat- 
tery powered and is amazingly 
healthy. The Portable III de- 
fines the DOS lunchbox com- 
puter market and challenges the 
others on their own turf. iS 


FACT 

FILE 


Compaq Portable III 
Compaq Computer Corp. 

20555 FM 149 
Houston. TX 77070 
(713)370-0670 
List Price: Model I , with two 
high-density floppy disk drives, 
$3,999; Model 20 with 20- 
Mbyte hard disk and one high- 
density floppy disk drive, 
$4,999; Model 40 with a 40- 
Mbyte hard disk and one high- 
density floppy disk drive, 
$5,799. 

In Short: The new champ 
among movable PCs in perfor- 
mance. the Portable III loses 
points only for its awkward 
shape. It’s tighter than the Por- 
table II . but more bulky than To- 
shiba's sleek T3I00. 
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Toshha’sLaiJtt^Getsa 
Supertwist LCD Screen 


HANDS ON 


BY BILL HOWARD 
Portable computer makers leap- 
frog the competition with regu- 
larity. The latest move comes 
from Toshiba America, the 
company that legitimized the 



The S2. 099 Toshiba Ti iOO Plus's new 
superiwisi LCD screen dramaiically im- 
proves readahHity. Current THOO Plus- 
es can he upgraded . 

market a year and a half ago 
when it introduced the Toshiba 
TIIOO. 

Version 3 of the Tl 1 00 add.s 
a supertwist LCD screen for bet- 
ter contrast and legibility. The 
improvement is minor but 
enough to put the Tl lOO Plus in 
or tied for top place among non- 
illuminated displays. 

At the same time. Toshiba 
has dropped the price by $300. 


to $2,099. for its 640K-byte 
RAM version and discontinued 
the $1,999 256K model. 

The screen can be retrofitted 
to the two-drive TIIOO PIu.se.s 
but not the original one-drive 
TI 100. Toshiba expects the 
price will be in line with (he 
$250 IBM gets to upgrade the 
PC Portable screen. 

How does Toshiba stack up 
to the competition? Based on a 
configuration with a supertwist 
LCD screen, 640K bytes of 
RAM, and two 3'/2-inch 720K- 
byte disk drives, the Toshiba re- 
mains (he smallest, lightest, and 
second fastest of the major con- 
tenders. The $2,399 Zenith Z- 
181 has the easiest to read 
screen, but battery life is rela- 
tively short (2 to 3 hours). 

The $1,995 NEC Multi- 
speed is the speed champ (with a 
9.54/4.77-MHz V-30 chip to 
Toshiba's 7. 14/4.77-MHz 
80C86) and most affordable. 
And NEC's larger screen is 
slightly easier to read. 

IBM’s bulky PC Convert- 
ible, which now has a su- 
pertwist LCD screen, is im- 
proved but still a bridesmaid. It 
run.s longer than any of the oth- 
ers (7 to 8 hours) and has the 
best keyboard, but properly 
equipped it’s $2,775. 

^ch machine appeals to a 


Benchmark Tests: Compaq Portable 111 vs. 
Compaq Portable II and Ibshiba T3100 


R»lativ« Tim«s 

(Ratio: Compaq Portable II 


T he Compaq Portable III is the one to beat in movable computing. An incompatibility in the 
Ibshiba T3100^ BIOS prevented rt from running our BIOS Disk Seek test, but Ibshiba rates the 
T3100% hard disk access at 100 millisecorKte. 


Rarfernianca TImaa 

(Times given in eecorxls except where noted) 


lastmctifa 

Mil 


BIOS 

Disk Seek 

(Rillliseconds) 


Compaq Portable II 
Toshiba T3100 
Compaq Portable II 


4.20 

5.70 

3.50 


9.10 

12.50 


72.38 

100 . 00 - 


'According to manulaclurer. 

The NOP betwhmafic test is designed lo measure raw 
dock speed and memory access time whMe minimizlr>g 
differwices in microprocessors and the effect of memory 



The 8068 IrMtrudion Mix benchmark test measures the 
time it lakes lo execute a selected series of processor- 
intenshe tasks. The test program uses 8066 instruction 
caching. ThM test executes almost nothing but NOP ("No code. These (rtstructions are a subset of the totd proces- 

Opera^") machine code instructions in a big 128K loop, sor instruction set. 


The BIOS Disk Seek benchmark test measures the time 
it takes to do a random seek using the disks ROM BIOS. 
The test result indudes minimai software overhead and 
may not parallel the manufadurerS claimed average ac- 
cess lime. The lest program performs 1,000 seeks. The 
average result Is shown In milliseconds. 
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Lotus Ex/moss Maimges E-Mail, 
Bmiy Transfers in Badrground 


HANDS ON 


IjJH F A C T 
ma FILE 


Toshiba T1 100 Plus 
Toshiba America Inc. 
Information Systems Div. 

2441 Michelle Dr. 

Tustin.CA 92680 
(714)730-5000 
List Price; S2.099 with 640K 
RAM. two 3'/5-inch floppy 
drives, parallel port, serial port. 
In Short: PC Magazine's Edi- 
tor's Choice laptop adds a su- 
pertwist LCD screen and gets 
easier to read and S300 cheaper. 
It's still the most compact of the 
lop-flighi DOS-on-a-handle 
machines. 
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slightly different user niche. 
Toshiba's niche is for the user 
who wants the best balance of 
features in the smallest foot- 
print. 


BY BILL HOWARD 
TV commercials for PCs often 
show an upscale bunch in an 
airy, plant-filled office. They 
lap the keyboard three or four 
times, watch the screen build a 
graph that rises to the right, pat 
each other on the back, then 
head out for a Michelob faster 
than you can say "hostile take- 
over." 

Lotus Express may be one of 
few programs that make the PC 
as easy and hassle-free as the 
ads suggest. This $100 program 
runs in the background while 
you do other chores and sends 
and receives files via MCI Mail, 
the e-mail service of choice. 

Before Express came along. 


MCI Mail was great for ex- 
changing memos. Spreadsheet, 
database, and word processor 
files had to be converted to 
straight ASCII text, 78 charac- 
ters per line maximum, and then 
reconverted at the other end. 

Express checks your MCI 
Mail box several times a day, 
downloads waiting messages, 
and uploads your messages to 
others. If it can’t get through or 
your PC crashes. Express tries 
again a few minutes later. Every 
message for you and from you is 
stored as a separate file on disk. 
That’s different than with other 
communications programs, in 
which a capture stream involv- 
ing several messages is one long 
file on disk. 

Express uses folders, or disk 
subdirectories, for incoming. 


outgoing, draft, sent, and un- 
sent messages, and you can 
make your own additional fold- 
ers. if desired. You can write 
messages with Express's rudi- 
mentary text editor or pull them 
in from your favorite word pro- 
cessor. 

Express is well behaved for a 
terminate-and-stay-resident 
(TSR) program, but if you don’t 
want to give up the approxi- 
mately 200K bytes of memory 
Express appropriates to run in 
the background, you can run 
Express all by itself as a stan- 
dard application. 

Shortcomings? A few: Once 
your in-box builds to several 
hundred messages, you will 
wish Express had a masking 
function that would display only 

(continuti on pgee J6) 


LaserJet 

( continued from page 33} 
fonts and their codes in a printed 
worksheet formal. The work- 
sheets make it a cinch to config- 
ure (he printer manually or se- 
lect the codes you want for 
printer drivers. 

The new Canon engine on 
which the Series II is ba.sed re- 
duces warm-up lime from 2 
minutes to a mere 30 seconds. It 
also makes use of a new toner 
technology that results in denser 
images, more adjustability, and 
far less ozone smell while the 
printer is in operation. The car- 
tridge life is extended from 
3,000 to 4.000 pages. After 
more than I .(X)0 pages, our test 
unit is still producing dense, 
black images, with no streaks or 
fuzzy edges . The toner cartridge 
has been in and out a number of 
times, and it does not drop toner 
or make the mess that some oth- 
er printers do. 

The LaserJet Series 11 cranks 
out 7.5 pages per minute over 
20 pages on K? Labs bench- 
mark tests, compared with its 
rated performance of 8 pages 
per minute, the same as its pre- 
decessor. As easy as mainte- 


nance was on the old engine, it’s 
even better on the new one. The 
paper path is short and direct, 
with an option for bypassing the 
face-down output tray for thick 
fonns or envelopes. Handling 
of odd-size forms and envelopes 
is dramatically better in the new 
machine. Adjustable guides are 
built into the lop of the paper 
tray. Regular paper and special 
forms go in top first, right side 
up. Conceptually, this is the 
easiest arrangement for people 
to deal with. 

One small .strangeness is that 
the input tray holds 2(K) sheets, 
while the output tray holds only 
l(K) sheets. Unattended opera- 


tion is feasible, if you keep the 
l(X)-.shcet limit in mind, since 
the machine is very jam-resis- 
tant. None of the current multi- 
bin feeders will work on this 
machine; they'll have to be re- 
designed from scratch. 

The two font cartridge slots 
are a btK)n . loo . They al low a set 
of "body" fonts and a set of 
headline or presentation graph- 
ics fonts to be present at the 
same lime. None of the word 
prcK'essors currently on the mar- 
ket can access (he second car- 
tridge. but publishers will be 
quick to make (heir software 
compatible with this jewel. In 
the meantime, the more adven- 


HfwUli- 
Ptukartf .\ 
50-p<}und 
tjiserjel Se- 
ries II has u 
sleeker de- 
sif(n and of- 
fers a 16- 
character 
LCD that 
keeps you 
posted on 
print status 
and font se- 
lection. 
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HP LaserJet Series 11 
Hewlett-Packard Co. 
113IChinden Blvd. 

Boise. ID 83714 

(800) 361-4772 

List Price: $2,495 with 5 1 2K 

RAM. six fonts. EP cartridge: 

optional I Mbyte RAM. $495; 

optional 2 Mybtes RAM, 

$1,995. 

I>imen.sions (HWD): 8. 15 x 
18 X 19 in. 

Weight; 50 lbs. 

In Short: Dramatic improve- 
ment over HP’s LaserJet Plus 
with a significantly reduced 
price. 
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turesome will be able to modify 
their printer drivers with HP’s 
long-winded escape codes. 

The LaserJet Series II is 
priced like (he 6-ppm machines, 
performs belter than its prede- 
cessor, and is fully compatible 
with all HP font cartridges, soft 
fonts, and support software. It 
can't miss. m 
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Measure Rmites Sampling Data 
Mo WK1 wASCK^umat 


[kill 


HANDS ON 


BY WINN L. ROSCH 
Scientific data acquisition usu- 
ally means running experi- 
ments. writing down the results, 
and then typing them into a 
spreadsheet or other statistical 
tool for analysis. 

Lotus Development Corp.’s 
Measure is a new alternative. 
Not a standalone program. 
Measure works under 1-2-3, at- 
taching itself to the spread- 
sheet's drivers through hooks 
built into 1-2-3 (Release 2 and 
2.01 only). Once it has been in- 
stalled in 1-2-3, the software 
system can control any of nearly 
8.000 compatible test instru- 
ments, automatically sampling 
during an experiment, collect- 
ing the data, and then storing it 
in an ordinary 7 -2 -3 spreadsheet 
file. 

The current Measure pack- 
age consists of four modules, 
each designed for a different 
hardware interface for acquiring 
data. These options include the 
standard RS-232C port, the 
IBM Game Control Adapter, 
the IEEE-488 interface (termed 
General Purpose Interface Bus 
by IBM), and the proprietary 
MetraByte DAS- 16 data acqui- 
sition board. The actual features 
of each module differ to accom- 
modate the requirements of the 
various hardware interfaces. 

Before any module can be 
used, it must be installed in the 
7-2 -i driver library using either 
the 1-2-3, Release 2, Install util- 
ity or a separate quick installa- 
tion program thoughtfully in- 
cluded with Measure. To use 
the module, you specify the 
name of the driver set on the 
command line when you enter 
J-2-3. Then you simply switch 
between normal operation of 
1-2-3 and that of the new mod- 
ule, for instance by pressing the 
A]t-F8 combination. 

After you enter Measure you 
are back inside your spreadsheet 
but now you will have an entire- 
ly new lineup of command op- 


tions and other features. 

Facilities are provided for 
setting up the details of the data 
acquisition for your experi- 
ments. For instance, using the 
module for MetraByte’s DAS- 
16 board, you can define vari- 
ous aspects of each input chan- 
nel for up to four MetraByte 
boards (a total of 64 input chan- 
nels in real times) and assign a 
multiplier to scale the input 
data. You also set the sampling 


A special verify option al- 
lows you to confirm that you 
have properly set up the system 
before you begin. Selecting the 
Go command starts data acqui- 
sition. Measure then takes con- 
trol over both your experiment 
and your PC. 

The obvious application for 
Measure is when you plan to an- 
alyze and graph the results of 
your experiments using 1-2-3. 
But even if you choose a more 



Mca.sure comes niih utililies to support four data input formats: RS’232, IBM Game 
Port. IEEE-4HH. and MetraByte s DAS-16. 


rate. And, of course, you assign 
where the data will be stored in 
your spreadsheet. The IEEE- 
488 module supports up to 15 
devices and adds 21 new macro 
commands to the 1-2-3 reper- 
tory. The RS-232C module 
works with normal COM ports 
and adds seven new macro com- 
mands. 


powerful statistical program, 
such as SPSS/PC + . for your 
analysis, getting your data into a 
standard format — as either a 
WKl nie or an ASCII (PRN) 
file — will be a timesaver and 
will help guarantee against tran- 
scriptional errors. 

Measure will help you elimi- 
nate the drudgery of collecting 


FACT 

FILE 


Measure 

Lotus Development Coqi. 

55 Cambridge Pkwy. 
Cambridge. MA 02142 
(617)577-8500 
Use Price: S495 
Requires: S12K RAM; 7-2-3. 
Version 2; DOS 2.0 or later. 

In Short: A set of four 7-2-3 
drivm that acts as cootnri soft- 
ware for computer-interfaced 
instniments and automatically 
samples, scales, and loads data 
into 7-2-3 spreadsheets. 
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DAS-16 

MetraByte Corp. 

440 Myles Standish Blvd. 

Taunton. MA 02780 

(617)344-1990 

Ust Price: $945 

Requires: One 8-bit expansion 

slot. 

In Short: Acquires up to 64 
channels of data simultaneous- 
ly, with the ability to display up 
to 16 in real time: converts ana- 
log input into digital engineer- 
ing units. Has maximum sam- 
pling rate of 50,000 samples per 
second, far higher than Afea- 
sure’s maximum erf' 3,000 sam- 
ples per second. 
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data and implementing an auto- 
matic data acquisition system, 
leaving you with more time for 
the more-creative parts of your 
work, experiment design, and 
data analysis. ilS 


Lotus Express 

( cotuitiitedfrom pane 35) 
certain message threads based 
on the sender or subject. The 
print function cannot offset 
from the left margin, skip perfo- 
rations, or double-space, all of 
which would be very handy if 
you wanted a quick hard copy of 
a message. If you have several 
mailboxes. Express requires 
you to make a c^I for each box. 
Express also includes a hyper- 
dumb terminal program with 
only one feature: the ability to 
capture to disk. OS 


m 
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Lotus Express 
Lotus Developroent Corp. 

55 Cambridge Pkwy. 

Cambridge. MA 02142 

(617)577-8500 

List Price: $100, including 1- 

year subscription to MCI Mail; 

m^sage charge of d>out $1 per 

7,500 characters. 

Requires: 256K RAM (32(HC 
with DOS 3.0 or later), Hayes- 


compatible modem. Hard disk 
recommended. 

In Short: Hassle-&ee RAM- 
resident program to transfer er- 
rev-free messages and Hies (in- 
cluding Innary files) over MCI 
Mail. It runs in the badeground 
and requires no special knowl- 
edge of communications or mo- 
dems. Not copy protected. 
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PC MAGAZINE ■ APRIL14. 1987 
36 





dBASE USERS! 


1 



. CODING . 


with 


QUICKCODE PLUS" 

Ufs face it. Coding is a waste of time. Why should you have to 
work hard just to get dBASE to do what ^u want? 

You shouldn't. And now you don1. 

Let QUICKCOOE FUJS do it ftjr-yw. QUICKCODE PLUS is a corn- 
plete application generator which automatically writes your 
dBASE programs. Design any kind of screen using the built-in 
Form Editor. Then, use lightning-fast 1-2-3” style commands 
to tell QUICKCODE PLUS all about your application (files, fields, 
computations, menus, etc.). 

After that, just sit back and watch as QUICKCODE PLUS 
produces some of the best dBASE programs you've ever seen. 
Modular, standardized, highly commerited code which you can 
easily modify. 

And we're not talking about limited "skeleton" programs which 
you could easily write yourself. These programs are compara- 
ble to those written by a dBASE expert. 

Can you imagine hew much easier your work would be if you 
had QUICKCODE PLUS? Onfer it now and STOP wasting timel 

QUICKCODE PLUSleaturet: 

Forms: Maximum size = 11 pages: maximum number of fielbs s 512. 
Dataiypes: Character. Money. Date. Integer. Numeric lelephone. Soc Sec, 
Logical. Memo. 

Field lypos: Protected or Non>Protected.D6F or Memory. Display or Non- 
Display. User Defined 

Validation lypes: Range. List. RIe. and any formula allowed in dBASE 
Computations: Anything allowed in dBASE; performed on screen as you 
enter or change data. 

Supplied Proorams: General purpose LOOKUP and UPDATE programs 
included as dBASE source code. Use them in any ai^ication. 

LMwl Filet: Link up to S databases together on one form using relations. 
Menu Generator: dBASE programs or high-speed QUICK MENUS. 
Advanced Form Edtlor SpedficMy designed for building database forms. 
Printer: Use BOLD. ITALICS, etc. 

Customization: Many features 

Requires dBASE III PLUS and 384K RAM 


✓ V 

REPORT 

LIMIT 

95 ! 


with 


QUiCKREPORT" 

Not getting enough mileage out of your dBASE reports? Is RE- 
PORT FORM too weak and programming it yourself too slow? 
Then it's time to switch to something a lot stronger . . . QUICK- 
REPORT. 

QUICKREPORT is the dBASE report writer always wanted. 
The one which lets you design reports in seconds simply by 
drawing them on the screen without any programming. 

No longer are you limited to one line per record. Put text and 
data anywhere you like (Including computed fields, totals, aver- 
ages. etc.) 

No longer are you limited to one database per report. With QUICK- 
REPORT. you can link together up to 6 databases and use such 
powerful features as file chaining and transaction processing. 
You can also sort, group, and total data on up to 16 fields, with 
unique headers/fboters for each page and each break group. And 
use printer features like BOLD and ITALICS. 

QUICKREPORT gives you plenty of power. But its user interface 
is so friendly that PC Magazine i^led it 'tilegant." So while you're 
using all tiiat power, you can take it easy. 

And isn't that what computers are tor? 


What the Critics Say: 

“Ouickreportis elegant." 

PC Magazine 

“Oukkreport Irom Fox S Seller is a top-notch report generator 
that's easy to team and operate. . a furlong ahead ol dBASE." 

PC World 



Fox & Geller 

604 Market Street 
Elmwood Park, NJ 07407 


FOX&GELLER (201) 794-8883 Telex: 311256 


OUK;tCO06 PLUS and (lUKXREPORT m trademarks Of For & Ge«er. dBASE III PLUS « a 
trademark ot Ashttn-late. 1-2-3 is a rectsiered trademark of Lotus Deveiopmeni Corp 
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Amstrad Impmls a Series of 
Speedy, Innmative PCs to V.S. 


iei 


HANDS ON 


BY STEPHEN RANDY 
DAVIS 

The largest computer manufac- 
turer in Britain. Amstrad, is 
testing U.S. waters with one of 
the hottest-selling personal 
computers in Europe, the Am- 
strddPCI5l2. 

The PC 1 5 1 2 is a low-priced. 
Korean-built IBM PC clone 
with 5 1 2K bytes of memory and 
an 8-MHz 8086 microproces- 
sor. which runs roughly twice as 
fast as a stock 4.77-MHz PC on 
PC Labs benchmark tests. The 
PC1512 comes in several con- 
figurations ranging in list price 
from $799 for the single floppy 
disk drive, monochrome model 
to $1,499 for the 20-megabyte 
hard disk, color monitor mcxlel. 

All configurations include a 
clock/calendar. Microsoft- 
Mouse-compatible mouse, and 
swivel monitor pedestal. In ad- 
dition to MS-DOS 3.2, Amstrad 
bundles the GEM user shell. 
GEM Paint, something called 
Locomotive BASIC 2, and OOS 
Plus (Digital Research's DOS- 
compatible CP/M-86) with the 
PCI512. 

The PCI512*s footprint is 
roughly half as large as that of 


its IBM-made cousin partly be- 
cause of its placement of the 
power supply in the monitor. As 
a result, the PC1SI2 has no fan 
and runs completely quiet . 

But you can use only an Am- 
slrad-made monitor. There is no 
possibility of connecting an 
EGA. Hercules, or any other 





A aimptii l mat hine. ihe AmurtiJ 
PC IS 12 fiHXprint takes up uhnul half the 
space of an IBM PC. 

adapter. The 13-inch monitor 
on my review unit generated ac- 
ceptably bright colors in CGA 
resolution. 

My one complaint was that 
any time dark horizontal graph- 
ic images appeared on light 
backgrounds, they were notice- 


ably shifted over to the left. 

The PC 1 5 1 2 has built-in 
connectors for one serial port, 
one parallel port, keyboard, 
mouse, and joystick, all clearly 
marked and accessible. The 
base unit includes a speaker vol- 
ume control. Four penlighi bat- 
teries. which are in a compart- 
ment on the top of the unit, 
power the clock/calendar. 

The keyboard was some- 
what mushy. Key placement 
was more or less stock except 
for an enlarged Return and the 
placement of the Alt key next to 
the Shift key. 

The Amstrad's three IBM- 
compatible slots were accessi- 
ble without even a screwdriver 
by simply sliding a cover off the 
back of the unit. Three slots 
may not seem like a lot, but with 
so much already included on the 
motherboard you shouldn’t 
need to add much. However, 
heat buildup could become a 
problem since there's no fan to 
vent the card cage. 

The manual is very compact, 
including instructions for three 
operating environments, one 
language, and one application 
in its 200-odd pages. 

The PC 15 12 is a very well- 
thought-out machine. Amstrad 
may have some distribution 
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Amstrad PC15I2 
Amstrad International 
USA Inc. 

3202 Doolittle Dr. 

Northbrook, IL 60062 
(312)498-6340 
List Price: Model DDM with 
two disk drives and mono- 
chrome monitor with adapter, 
$899. Model SDC with one disk 
drive and color monitor with 
adapter. $999. Model DDC 
with two disk drives and color 
monitor with adapter. S 1 .099. 
Model HDM with floppy disk 
drive. 20-Mbyte hard disk 
drive, and ntonochrome moni- 
tor with adapter. $1,299. Model 
HDC with floppy disk drive, 
20-Mbyte hard disk drive, and 
coIrM* monitor with adapter, 
$1,499. 

In Short: An unconventional 
but promising PC compatible 
that packs an impressive assort- 
ment of features at an alluring 
price. 
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problems yet to work out as it 
gets a foothold in this country, 
but once it does, the PCI512 
represents a price and perfor- 
mance level that will be hard to 
beat. 


Benchmark Tests: Amstrad PC1512 vs. 

IBM PC-XT and Tandy lOOOSX 

A mstrad^ low-cost machine delivers plenty of speed. Rurming at a dock rale of 8 MHz, H 
should beat the 4.77-MHz IBM PC-XJ and the 7.16-MHz Tandy 1000SX. but the degree to 
which it surpassed their times indicates good engineering. 

Perfomumce Times 

(Tunes given in seconds except where noted) 


Ralative Times 

(R«io: IBM PC-XT- HW) 


Product 
IBM PC-XT 
IhndylOOOSX 
Amstrad PC1S12 


NOP 
10 14 
8.90 
4.51 


iMtntCtlM 

Mil 

32 02 
25.32 
17.47 


00$ 

DIskAutts 

(millisecoeas) 

234 70 
242.50 
211.42 



The NOP benchmark test is designed to measure raw 
dock speed and memory access tune while minimizing 
differences in microprocessors and the effect of memory 
caching. This lest executes almost nothing but NOP ("No 
Operation") machine code instructions in a big 128K loop. 


The 6068 Instructkm Mx benchmark test measures the 
time it lakes to execute a selected series of processor- 
intensive tasks. The test program uses 8066 instruction 
code. These instructions are a subset of the total proces- 
sor instruction set. 


The 008 Disk Acoeea benchmark test measures the 
time ft takes to do a random sector read using OOS. OOS 
buffers are set ai 3 and the imarteave factor M left at toe 
drfvels default setftog. This test adds DOS8 overhead to 
toe BIOS and hardware tknea. The tael program per- 
forms toe sector read tOOO times wttotn toe DOS dtek 
partibon. The average reauN is ahown in miMseconda. 
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Surprise Parti4 



With Maynard’s Surprise turbo boards for fast, faster, or 
fastest PC performance. ..and you’re invited! 

(RS. B.Y.O.PC.) 


TurenBoard w 

can rainiiiatayniir favorite spreadsheet 
in a fraction of the time! 

• boosts your PC!s speed from 30-250%! 

• doesn't take up an expansion slot! 

• simple keyboard “toggle” command lets you 
switch between fast and turbo modes for full 
compatibility with PC software! 

• works with the IBM PC and XT, Compaq, and 
NCR Model 4! 

• installs In seconds! 




suggested retail price 




Turbo Board 

Shift your favorite programs into high gear with 

lightning, AT-like performance! 

• boosts your PC’s speed up to 600%! 

• fits in a half-slot! 

• throw a toggle switch to work in 8088 processing 
mode or enter a simple keyboard command to 
jump to one of two 80286 speeds— three 
options that ensure PC software compatibility! 
socket for 80287 math co-processor! 


suggested retail price 


$599 


Maynard Electronics 

Shaping tomorrow’s technology. 

460 E. Semoran Hvd.. Casseiberry, FL 32707 305 331 -6402 


IBM. IBM PC. and IBM XT are Irade- 
marktof Intarnaiionai Buimaat 
Matfonas Compaq « a Irabamark at 
Compaq Computar Conmatnn NCR 
m a tradamaiii o< NCR Corporaion 
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R.S.V.P, your local authorized dealer. 
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Rma 

more perfect 

unioi 


In today’s business computing environment, it’s 
no longer good enough for your business software to 
work. Or even to work well or work hard. It also has to 
work together. Integration of text, graphics, spread- 
sheets and other key elements is a must. 

At WordPerfect, we’ve answered the challenge 
of business software integration by forming the perfect 
union: WordPerfect, WordPerfect Library and MathPlan. 
Three-Part Harmony. 

The number one word processor for the IBM'PC, 
WordPerfect continues to be the standard of power 
word processing. No other word processor offers such a 
wide array of features that are so easy to learn and use. 
Features like statistical typing, line numbering, docu- 
ment preview, a powerful thesaurus, a 115,000-word 
dictionary, footnotes, and much more. 

MathPlan is the powerful spreadsheet program 
that matches the number one spreadsheet feature-for- 
feature, with a number of important extras, including 
compatibility with WordPerfect. MathPlan spreadsheets 
can be integrated with WordPerfect text. In addition. 


< f * r » t 


MathPlan gives you bit-mapped graphics for high- 
resolution charts and graphs. 

WordPerfect Library’ is a coUection of utilities and 
functions which make it easy to integrate WordPerfect, 
MathPlan and other programs. The Library Shell allows 
you to put multiple programs into memory’ so you can 
switch back and forth quickly and easily. The Clipboard 
lets you move information between programs. The 
Library also includes a multi-function Calculator, Calendar, 
Directory Manager, Mail-list Manager/Auto-dialer, 
Macro Editor, and Text Editor. 

The Business Team. 

Form a more perfect union between your business 
software and your PCs. Get the software team that 
works together perfectly— WordPerfect, WordPerfect 
Library’ and MathPlan. For more information, call or 
write WordPerfect Corporation, 288 West Center St., 
Orem, Utah 84057 (801) 225-5000. 

WbrdFferfect 

CORPORATION 
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Engineering calculation i^sed toa new powec 


The only software program 
to combine the flexibility of a 
blackboard, the simplicity of a 
calculator, and the power of 
a personal computer. 

Now you can write 
calculations on 
your PC in stan- 
dard math nota- 
tion-mixing text, 
formulas and 
graphics with the 
same free-form ease you have on a 
blackboard or scratchpad. 

No new languages to learn. 
Simply type equations anywhere 
on the screen and MathCAD auto- 
matically calculates and displays 


your results as numbers or CTaphs- 
exactly as you want to see mem. 
Change anything, and MathCAD 
instantly recalculates the results. 
Add text at any point to support 
your work. Then print and save 
your entire calculation as an inte- 
grated document. 

Powerful built-in functions. 
MathCAD handles both real and 
complex numbers and does auto- 
matic unit conversion and dimen- 
sional analysis. It has a full range 
of built-in functions including inte- 
gration, differentiation, fft’s and 
cubic splines. Or you can define 
your own. No wonder thousands of 
engineers use MathCAD every 
day, for everything from robotics 


to signal processing and thermo- 
dynamics to fluid mechanics. 

Call us today. 

We’re convinced that MathCAD 
belongs on every engineer’s desk. 
At $249, with our no-risk, 30-day 
money-back guarantee, you really 
can’t afford not to try it. To place 
your order or to request further 
information, call us now at; 

1-800-MathCAD 

(in Massachusetts: 617-577-1017) 

MathCAD. Once you’ve tried it, 
you’ll wonder what you ever did 
without it. Order to^y. 

Requim IBM PC* or compatible. 512KB RAM. graphics card. 
IBM PC is s registered tra^marlc of Intenutioiitt Business 
Machines Corpwatkn. MsthCAD™ MathSoft. Inc. 



MathCAD 

MathSoft. Inc., 1 Kendall Sq., Cambridge, MA 02139 
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First 1‘2-3 Add-hi frm Min 
SiHves PnM&ns m Reserse 


HANDS ON 


BY JARED TAYLOR 

It has finally happened. Lotus's 
]'2-3 can now be a true working 
environment, just like Sympho- 
ny and Framework. 

Goal Solutions, from Enfin 
Software Corp. , is only the first 
of a whole Hock of add-in appli- 
cations that will soon allow you 
to do everything from word pro- 
cessing to linear programming 
without leaving the comforts of 
Lotusland. And this brand-new 
trick is a 1-2-3 retrofit, not an 
update. Goal Solutions comes 
with its own add-in manager 
that you piggyback onto your 
current / -2-3 driver set with one 
simple command. 

Uses 72K of RAM 

Once you have retooled your 
drivers, you load 1-2-3 and hit 
Alt-FlO. Instead of a beep, you 
now get a menu that lets you at- 
tach add-ins. This modification 
takes about 20K bytes of memo- 
ry, and Goal Solutions itself 
takes another 52K when at- 
tached, so you have 72K less 
RAM for spreadsheets. (With 
Symphony, you have an add-in 


manager built in, so the memory 
loss is only 52K.) In return, you 
get real, backward what-if anal- 
ysis. 

Spreadsheets use formulas 
to get results from constants. 
“Profits = (Unit Price x Num- 
ber of Units Sold) - Expenses" 
is a formula that calculates prof- 
its from the other numbers. If 
you change unit price, profits 
change. 

But what if you want to 
know the unit price you’d need 
for a particular profit? You 


would have to keep guessing at 
the right number until you got it 
right — it’s easy to change the 
results of a formula by changing 
a value, but you can’t go the 
other way. Goal Solutions does 
the backward (Moblem solving 
for you. You use menus and 
pointing to tell it how much 
profit you need and that it 
should adjust unit price to get 
them. With complex models, 
you can specify up to five target 
values and let Goal Solutions 
adjust up to five other num* 



l3-feb-8? 82:31 Pn 


Normally transpareiu. Got! Solutions attaches ilse^ to X-l-Ys drivers and can be 
called from tviihin a spreadsheet anytime at the press of Alt-F 10. 
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Goal SolutioHs 
Enfin Software Corp. 

6920 Miramar Rd..#106A 
San Diego, CA 92121 
(619) 549-6606 
List Price: $79.95 
Requires: Symphony or 1-2-3, 
Release 2 or later; 72K additimi- 
al RAM with 1-2-3, 52K with 
Symf^tony, EXJS 2.0 or later. 

In Short: The first add-in re- 
leased that will run under 1-2-3 
or Symphony, Goa! Solutions 
will work backward to find the 
correct values to satisfy selected 
criteria. Not cc^y protected. 
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bers to reach those values. 

If you did that by hand, it 
would take all day and you 
might never get it right. Goal 
Solutions works by trying re- 
peated recalcs, too, but it makes 
very well educated guesses. 
Large spreadsheets will slow it 
down, but it still works much 
more quickly than you ever 
could. If you know 1-2-3 or 
Symphony, Goal Solutions is 
easy to learn and use. It installs 
in a snap, has decent on-line 
help, and can save you a lot of 
time if you like to solve back- 
ward. [IS 


Htest/Hformat DiaffliostKS Bring 
HanI IHsk Settmgs WHhm Iteach 


SBI 


H ANDS ON 


BY EDWARD MENDELSON 

Htest/Hformat Advanced Hard 
Disk Diagnostics is a group of 
programs that can fine-tune a 
sluggish hard disk for faster per- 
formance or jump-start a disk 
that doesn’t run at all. 

Controller>Level Fonnat 

The main H format program 
performs a controller-level for- 
mat of your disk, the kind nor- 
mally done by the manufactur- 
er. This is the deepest for- 


mat — it precedes FDISK and 
the high-level FORMAT In 
DOS — and its job is to lay down 
a disk's tracks and set its inter- 
leave. If the interleave is wrong 
(as it often is, even when set at 
the factory), your disk seems to 
be spinning in molasses. The 
Hoptimum utility finds the best 
setting for any combination of 
disk and controller so that Hfor- 
mat can flush out the molasses. 
You will have to restore all your 
data if you change the inter- 
leave, but the acceleration may 
be worth it. 

A disk’s first track contains 


its partition record, which can’t 
be touched by DEBUG and is 
invisible to [>OS. But if a pro- 
gram or protection scheme runs 
amok and destroys that track, 
DOS won’t believe you have a 
disk at all. Barring catastrophic 
physical damage, Hformat can 
clean up the corrupt^ track and 
restore the partition record 
while leaving the directories 
and FAT alone. 

With luck you’ll never use 
this program, but it could be a 
lifesaver if you ever need to re- 
cover irreplaceable data in a 
hurry. OS 
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Htest/Hformat Advanced Hard 
Disk Diagnostics 
Paul Mace Software 
123 First St. 

Ashland, OR 97520 

(800)523-0258 

(503)488-0224 

Lbt Price: $89.95 

Requires: Hard disk and floppy 

diskdrives, DOS 2.0<w later. 

In Short: A low-level fwmat 
program for bard disks, with 
many options and exhaustive 
test procedures. Not for daily 
use but for emergencies and 
overhauls. Not copy protected. 


CfROE 421 ON READER SERVICE CARO 


PC MAGAZINE ■ APR1L14, 1987 
43 











» I K S 1 LOOKS 


■ NKW ON THE MARKET ■ JONATHAN MAT/KIN 


Dragnet Utility Combs 
Through Assorted Files 
For Designated Topic 

Access Softek's $195 Dragnet 
comes to the rescue of users 
searching for related informa- 
tion across many scattered files 
on a hard disk. The program 
reads documents from any ap- 
plication in any format and col- 
lects information about a user- 
specified topic in a summary 
file. Dragnet not only copies 
.sections of text containing key 
words or phrases into its sum- 
mary file but also records the 
original location of each item. 
The program supports Micro- 
soft Windows. 

List Price: Dragnet. $195. 
Requires: 256K RAM. two disk 
drives, graphics adapter. DOS 2.0 
or later. Not copy protected. Access 
Softek. 3204 Adeline St.. 

Berkeley. CA 94703; (415) 654- 
0116. 
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Hew 2-Daf Service 
Makes Slides, Prints 
From Graphics Files 

Koala Technologies Corp. has 
initiated CompuFilm. a .service 
that generates 35mm slides, 
overhead transparencies, or 8 
by lOcolorprintsfrom files pro- 
duced by three popular graphics 
packages. The hard copy is full 
color and has 4.096-linc resolu- 
tion. Koala says. 

The service currently sup- 
ports screens created with Lotus 
Development Corp.'s Free- 
lance Plus, Software Publishing 
Corp.'s Harvard Presentation 
Graphics, and Microsoft Chart. 
The company promises addi- 
tional software support in the 
near future. 

The $ 1 50 CompuFilm kit in- 
cludes a floppy disk with a utili- 
ty that can capture a maximum 
of ten images. Using the sup- 
plied self-mailer and preprinted 
Federal Express shipping label 
(the shipping costs extra), you 
return the disk to a processing 
plant in Memphis. Tenn.. for 
same-day processing. The fin- 
ished product is then returned 
within 48 hours of mailing; 


overnight return is an option. 
List Price: CompuFilm. $150 for 
floppy disk that captures up to ten 
images, processing of 35mm slides, 
mailer, and preprinted Federal 
Express mailing label. Shipping not 
included. Additional charge for 
overhead transparencies or color 


On the heels of its successful 
Turbo BASIC and Turbo 
Prolog implementations. 
Borland International is 
adding Turbo C to its line of 
language development sys- 
tems. Running on a 6-MHz 
IBM PC AT. Turbo C is ca- 
pable of raw compile times 
exceeding 7.000 lines of 
code per minute, according 
to Borland. 

Users can choose Turbo 
C's integrated programming 
environment, a hallmark of 
Borland language products, 
or a conventional command- 
line interface. The integrat- 
ed environment features a 
built-in editor, compiler, 
and linker, accessed through 
pull-down menus. An auto- 
matic Make/Project facility 
manages program develop- 
ment. The integrated envi- 
ronment's Run operation re- 
compiles all necessary files, 
generates executable code, 
runs the program, and then 
returns to the user interface. 

Experienced C program- 


prints. Requires: I28K RAM. 
supported graphics software. DOS 
2.0 or later. Koala Technologies 
Corp. (PTl Industries). 269 Mount 
Herman Rd.. Scotts Valley. CA 
95066; (408)438-0946. 
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mers can select compile op- 
tions from (he command 
line, from the integrated en- 
vironment, or from a config- 
uration file, without having 
to set environment vari- 
ables. Turbo C includes a 
separate Make program for 
use from the command line. 
This facility compiles all 
modules in a program or re- 
compiles only (he modules 
that have been modified 
since the last compilation. 

Turbo C's integrated 
help system is an abbreviat- 
ed form of the reference 
manual and shows declara- 
tions and descriptions of all 
library functions for the 
large reference libraries (hat 
are commonly associated 
with C. 

List Price: Turbo C. $99.95. 
Requires: 320K RAM, DOS 
2.0or later. Not copy prxnecied. 
Borland International. 4585 
Scotts Valley Dr.. Scotts Val- 
ley. CA 95066; (408 ) 438-8400 . 
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Laserjet Add-in Hoard 
Connects Three PCs 
To a Single Printer 

It's pretty low on the connectiv- 
ity totem pole, but Extended 
Systems' ShareSpool model 
ESI-2(X)1 neatly solves a com- 
mon problem; having several 
PCs but only one laser. The 
$495 card installs in (he I/O op- 
tion slot of the Hewlett-Packard 
LaserJet Series II and connects 
to up to three PCs via an RS- 
232-(o-modular-jack adapter. 
No special software is required 
on the connected PCs. 

The ShareSpool has a 256K- 
byte RAM buffer that collects 
data from the attached comput- 



ShureSpiH}!. which costs $4V5 from Ex- 
tended Systems, provides equal access to 
a LaserJet Series II by as many as three 
PCs simultaneously. 


ers and organizes it into individ- 
ual jobs. All three computers 
can input data simultaneously at 
up to 19. 2K bits per second. 
Jobs are then sent to the printer, 
one at a lime, on a first-come, 
first-served basis. 

Among its special capabili- 
ties. ShareSpool can implement 
printing of up to 255 copies of a 
document with no more com- 
puter time expended than is nec- 
essary to print a single copy of 
the document. 

List Price: ShareSpool. $495. 
Requires: RS-232-(o-nKxiular-jack 
adapter cable for each connected 
PC. Extended Systems. P.O. Box 
4937. Boise. ID8.371 1; (208) 322- 
7163. 
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Borland International' s Turbo C shares a common interface with the company's 
other turbo languages. 


HOT PROSPKt T 


Borland’s Turbo C Compiles Fast, 
Features Ample Menu-Driven Help 
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KIRST LOOKS 


MClMaillsUnked to UUI Pnducts, 
Furnishes Users with Hew Fiexihiiitjf 


In the wake of Lotus Develop* 
ment Corp/s recently an- 
nounced Express^ a front-end 
for MCI Mail (see review, page 
35). two more companies have 

announced product interfaces 
with the e-mail system. 

JCom Corp. has announced 
3+ReachlMCi, a $600 network 
software application that elec- 
tronically links 3Com’$ 
3-^Share network operating 
system and MCI's electronic 
mail service. 3+ReachlMCl 
lets 3Com network users send 
messages to any MCI Mail user, 
to any Telex address around the 
world, or to any street address 
through MCI postal delivery ca- 
pabilities. 

The program also automates 
the electronic mail service, noti- 
fying users when an MCI mes- 
sage is waiting. 3+ReachlMCl 
was developed with the 
3 + ReachlTaoikit, a $300 de- 
veloper’s tool kit for applica- 
tions that use the communica- 
tions resources of the 3+Share 
LAN operating system. 

Meanwhile, Consumers 
Software has introduced the 
Network Courier/MCI Maii 
Gateway, which works in con- 
junction with Consumers’ Net- 
work Courier LAN e-mail sys- 


tem to allow PC LANs to link 
and share DOS files by using 
MCI Mail as their common 
backbone. 

Running on a single LAN, 
Network Courier allows users to 
send mail and DOS files to other 
LAN users without leaving their 
applications programs. Just like 
Lotus’s Express, Network Cou- 
rier operates in the background. 
List Price: 3+ Reach/MCI, $600. 
Requires: 384K RAM. 3+ 
network. Hayes-compatible 
modem, MCI Mail Account. Not 
c(^y protected. 3+Reach/Toolkii: 
$300. Not copy protected. 3Com 
Corp., 1365 Shorebird Way, 
Mountain View, CA 94043; (415) 
%l-9602. 
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List Price: Network Courier/MCl 
Mail Gateway, $395. Requires: 
I92K RAM on server. Network 
Courier LAN e-mail system, 
NETBIOS-compalible LAN, 
Hayes-compatible modem. 
Background operation on user's PC 
requires 50K free RAM and MCI 
Mail account. Not copy protected. 
Consumers Software inc . , 83 1 5 
Monterey St. , Suite A, Gilroy. CA 
95020; (408)848-3385. 
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Magic PC Produces 
Database Applications 
Without Programming 

If the thought of programming 
your own database applications 
makes you tremble, perhaps 
Magic PC, $695 from Aker 
Corp., is for you. The applica- 
tions generator saves users from 
the need to deal with much- 
dreaded computer language 


ed. Magic PC's inference en- 
gine develops the information 
provided by the user into a sin- 
gle file that contains both the da- 
taba.se and program library. 

List Price: Magic PC, $695 for 
unlimited users in a LAN 
installation. Magic Run, $95 for 
each standalone application run- 
time mtxiule. PC Magic Trial, 

S 19.95. including complete Magic 
PC software limited to 100 records. 



Magic PC generates dataixtse applications through use of execution tables filled out by 
the user, who is not required to write any computer language code in the process. 


code. Applications arc created 
by filling in execution tables 
and information banks that are 
presented to the user through a 
series of pop-up windows. Each 
execution table entry is a dis- 
crete operation that manipulates 
data in a true relational database 
environment, Aker says. 

After the tables are complet- 


450-page tutorial and reference 
manual, and a sample order-entry 
application. Requires:5l2K 
RAM. harddisk. DOS 2.0 or later. 
Not copy protected. AkerCorp., 
18007 Skypark Circle Dr.. Suite 
B2. Irvine. CA 927 14; (714) 250- 
1718. 
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The BwaramlAT. which can run at cltH-k speeds up to 16 MHz. can be configured with 
either EMS or extetuled memory. 


Mbytes. $595: 4 Mbytes. $995. 
Boca Research Inc. . 640 1 Congre.ss 
Avc.. Boca Raton. FL 33431; (305) 
997-6227. 
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Half -Card 80286-based Accelerator 
Brings Memory Cache to Compatibles 


Bocaram/AT Memory 
Board Huns at 16 Mhi 
With up to 4 Mbytes 

The newest member of Boca 
Research's low-cost memory 
board family is the Boca- 
ranVAT, designed for ATs and 
XT 286s. Unlike most other 
memory boards, the board can 
be operated at CPU speeds of up 
to 16 MHz. It can be configured 
with up to 4 megabytes of mem- 
ory. Boca offers several config- 
urations: a choice of 1 28K bytes 
of conventional memory for use 
in bringing total system RAM to 
640K bytes; up to 2 megabytes 
of Lotus/Intel/Microsoft ex- 
panded memory specification 
(LIMS EMS) RAM; or up to 4 
megabytes of non-EMS-com- 
patible extended memory. 

List Price: Bocaram/AT. with 
128K RAM of conventional 
memory. $245; I Mbyte. $395; 2 


.MIcroWay's X()286-buscd 
FaMCuchc-286 will take your 
PC or compatible all the way up 
to 9 or 12 MHz. w hile taking up 
only one short slot on your bus. 
FaMCache-286 has 8K bytes of 
55-nanosecond, no-wait-siate 
cache memory and conics in 
versions that run at 9 MH/ 
($499) or 12 MHz ($599). The 
board asynchronously emulates 


the PC's original 8088 at speeds 
not tied to the motherboard 
speed. MicroWay says. That 
means that the 80286 runs inde- 
pendently of motherboard speed 
and that FaslCachc is compati- 
ble with variable-speed turbo 
motherboards. 

The memory' cache can be 
toggled with software, and the 
ROM BIOS can be cached to 


speed up screen operations. 
Caching of EEMS memory can 
be disabled, which makes the 
board compatible with both 
EMS and EEMS memory speci- 
fications. 

List Prict: l•a^lCac■hc-286. 9.MH/ 
versinn. S499; I2-MH/ version. 
$599. Requires: IBM K‘. XT. or 
compatible. Mlcit)\\ ay Inc.. P O. 

79. KingsUtn. M.A 02.V>4; 
(617)746-7.341. 
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The $99 Ecimmouse: Aittly Nmed 


HANDS ON 


BY MITT JONES 
When you take a close look at 
International Microcomputer 
Software’s new mouse, you un- 
derstand why it was named the 
Economouse: when your pix^d- 
uct is run-of-lhc-mill, you’d 
better market it as being cheap. 

The $99 Economouse’s defi- 
ciencies might not be worth the 
few bucks it saves. Like many 
mice, the three-button, track- 
ball Economouse plugs into a 
serial port. But in a rather odd 
scheme, the mouse draws its 
power from a transformer that 
hogs one of your electrical out- 
lets and plugs into the serial 
port, contributing to the tangle 
of wires behind your computer. 

IMS! claims the Econo- 
mouse is Microsoft Mouse com- 


patible. and it worked well with 
mo.st programs I tried. Howev- 
er, I couldn’t get the mouse to 
work properly with Microsoft 
Word, even after consulting 
IMSI’s technical support. The 



The Ei onomouse { omesi with a xei tnul 
tail for plug-in power. 


company also reports problems 
getting the mouse to work prop- 
erly with GEM. 

The Economouse works 
with Microsoft Windows, but 
only after you install a special 
driver IMSl supplies. To install 
the driver you must copy it onto 
your Windows Setup disk and 
reinstall Windows from scratch. 
I had to delete a few files from 
the Setup disk to make room for 
the driver, a nuisance I could've 
lived without. 

Drivers for other popular 
programs, such as 1-2-3, are 
conspicuously missing. How- 
ever. IMSl supplies a keystroke 
driver that partially makes up 
for the deficiency. I was able to 
use the mouse for simple cursor 
movement in every program I 
tried, whether it supported a 
mouse or not. and an exception- 
ally easy-to-use menu generator 


lets you build interfaces for any 
application. The 23-page user 
manual is adequate for installa- 
tion and basic use but fails to an- 
swer some advanced-topics 
questions. The mouse works as 
w^l mechanically as any mouse 
I’ve used, but its Microsoft 
Mouse compatibility problems 
and lack of applications drivers 
are serious drawbacks— draw- 
backs that easily justify the 
slight price jump to a Logitech, 
Mouse Systems, or Summagra- 
phics mouse — all of which are 
truly Microsoft compatible. 

Kraft Systems manufactures 
the Economouse and offers the 
same mouse and software under 
the Kraft label for $99.95. 

List Price: Economouse. $99. 
Requires: Serial port and electrical 
outlet. International 
Microcomputer Software Inc., 

1 299 Fourth St . . San Rafael . CA 
94901:(4I5)454-7I0I. 
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FbwedJmiiStart: Going Howhere Fast 


HANDS ON 


BY CATHERINE D. MILLER 

It would be nice to have a pro- 
gram that included telecom- 
munications with my favorite 
desktop utilities. JumpStart, 
from Epson America, seemed 
like it might be the one. It in- 
cludes a communications mod- 
ule along with an address book, 
an appointment book, a finan- 
cial calculator, a text editor, and 
DOS utilities. 

Unlike some other desktop 
utility programs — such as Bor- 
land's SideKick and Lotus's 
Metro — JumpStart is not mem- 
ory resident. And for me, this is 
only the beginning of the prob- 
lems inherent in the program's 
design. 

The financial calculator 
can't deviate from 18 specific 
financial calculations. You 
can’t scroll through the entries 
in your address book. The limit- 
ed text editor fails to perform a 
simple search successfully and 
doesn’t interact with any other 
module in the program. The 


communications module is slow 
and difficult to use. 

After using JumpStart, i 
would be inclined to rename the 
program “PushStart.” Its de- 


sign flaws and nonintuitive 
command structure make it a 
poor choice for the novice user, 
who is the program’s unfortu- 
nate target . 


List Price: JumpStart, $66. 
Requires; 256K RAM. DOS 2.0or 
later. Not copy protected. Epson 
America Inc. . 2780 Lomita Blvd. . 
Torrance. CA 90505; (213) 539- 
9140. 
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DetaHed HmuHiook of BASK FHs a Gigi 




HANDS ON 


BY ETHAN WINER 

A lot of books have been written 
about programming in BASIC, 
but David I. Schneider’s Hand- 
book of BASIC for the IBM PC 
is one of the most complete and 
thorough yet. More than just a 
reference for BASIC's numer- 
ous commands, it also contains 
a wealth of useful examples and 
program fragments. And while 
it is organized much like the 
BASIC manual that comes with 
most PCs, any further similarity 
ends there. 

Each BASIC statement and 
function is described in great 
detail, with many discussions 
spanning ten or more pages. 


Particularly engaging are the 
descriptions of the DRAW and 
PLAY commands since these 
two are based on a series of 
codes that actually comprise a 
“mini language” in their own 
right. Besides the usual ASCII 
charts and character tables, sep- 
arate chapters are devoted to 
communications, reading and 
writing disk files, graphics, 
mathematical concepts, and 
much more. 

This book does not cover the 
newest versions of BASIC such 
as Microsoft’s QuickBASIC 
and Borland's Turbo BASIC; 
however, it gives a good treat- 
ment of many of BASICA’s 
newer features. It often pro- 
vides valuable differentiation 
between early and advanced 


BASIC features. Information 
on accessing device drivers us- 
ing the lOCTL (Inpul/Output 
Control) command is alt but ig- 
nored in the IBM BASIC man- 
ual, and the added coverage 
provided here is important and 
appreciated. 

Though the writing style is 
not always as fluent as it could 
be. there is no disputing the 
quality of its content or the 
depth of its coverage. 

List Price : Handbook of BASIC for 
the IBM PC. by David I. Schneider, 
$22.95. Copyright: 1985. ISBN#: 
0-89303-510-6. Brady/Prentice 
Hall EYess, One Gulf + Western 
Plaza. New York, NY 10023; (212) 
373-8500. 
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I resentations! Newsletters! 

” Flyers! Signs! Overhead foils! 
Invitations! Menus! Logos! 
Announcements! Banners! Layouts! 

When you need a good-looking visual 
quickly, you need FONTASY — superb 
typefaces, drawing, and pictures in one 
easy-to-use package. 

FONTASY gives you a “what-you-see-is* 
what-you-get" picture, as you type and 
draw on the graphics screen of your IBM-PC. 
You can create a page at a time, see a mini- 
picture of it. print it, and save it on disk. Page 
size is limited only by memory, not by screen 
size. 


See What You Can Do 
With 


Fontasy printed all of these. 



Equipment Needed 

IBM PC. XT. AT. or true compatible {Compaq, etc I with 
IBM or Hercules graphics adapter and graphics monitor. 
256K memory needed for partial pages. 5I2-64UK 
recommended for full pages on most printers. 
Mouse c^iortal MS-DOS 2 10 or above 
FONTASY supports IBM Graphics Printer. 
Proprinter. Epson FX. JX. LX. MX. RX. and 
LQ. C Itoh 8510. 1550. 1570. Prowriter Jr. 
H-P LaserJet. LaserJel-Plus. ThinkJet. MKroline 
92-293 (rMtivc or IBM compatible). Gemini 
lOX. 15X. Radio Shack OMP 105 430. 2100. 
Rkoh Laser. Toshiba 351. 1340-1351. Star, and 
most IBM Epson -compatible primers 


Highlights 

Proportional space, justify, kern, boldface, 
re-position, magnify and shrink, black/white 
reversal, rotate, mirror image, lines, rec- 
tangles, ovals, draw, fill-in, undo (and un- 
undo), on-line help. 2(X)-page book, and easy 
control from keyboard or mouse. 

Fonts and clip art! We have hundreds of 
low cost Add-On typefaces and pictures in 
our growing library, and will be happy to send 
you free print samples on request. 

‘‘Anyone who needs quick, in-house 
production of flyers, banners, hand- 
outs, and newsletter-type documents 
will enjoy Fontasy.” — Robin Raskin. 
PC Magazine. May 13, 1986 

. . excellent desktop publishing 
program.” — Jerry Pournelle. BYTE. 
September. 1986. 



Money-Back Guarantee 

FONTASY is not copy-protected and has a 30- 
day money-back guarantee. To order the best 
bargain in desktop publishing software, call 
now: 


818 - 765-4444 

7248 Beilaire Ave.. Box 560 
No. Hollywood. CA 91603-0560 


FONTASY $69.95 

Tax 

Shipping 

Total 


Name 

Company 


Visa/MC 

Fxp Date 


Computer _ 


. Memory _ 


Terms: M C. Visa, checks Please add $3.00 shipping and handling in U.S. or 
Canada. $15.00 overseas. $2.00 for C.O.D.. and sales tax in Calif. 
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fhu^e Goes PuMc with Top- 
Quality 45-IVI^ Disk on a Card 



FACT 

FILE 


R-Cuil45 


HANDS ON 


BY MITT JONES 

Rodime has been quietly ship- 
ping the latest in hard disk tech- 
nology to computer manufac- 
turers for years. 

But now you can buy the lat- 
est in hard-card technology 
straight from Rodime. The 
Scottish company's first disk on 
a card, the R-Card 45. with an 
average random access time of 
28 milliseconds, dethrones Plus 
Development's Hardcard 20 as 
the fastest hard card tested by 
PC Magazine. 

Rodime packs four plated 
platters and a voice coil actuator 
into the 45-megabyte R-Card. 
Six of the eight surfaces are for 
data, and one is a dedicated ser- 
vo surface. The R-Card uses 
MFM encoding with an inter- 
leave factor of 3. 

The card plugs into any full- 
length slot but occupies the back 
half of the slot to the left, as 
well. If you reposition the 
speaker on your XT, you can fit 
the card into the leftmost slot. 

The R-Card draws power di- 
rectly from your power supply 
rather than through the bus. You 
plug a cable Rodime provides 


into a spare power supply socket 
or wye into the cable leading to 
either of your floppy disk 
drives. You then formal your 
drive and partition it into as 
many as eight logical units us- 
ing software Rodime provides. 

The card will draw 17 watts 
of power during typical use, but 
you should ensure that your 
power supply can handle the rat- 
ed maximum draw of 27 watts. 

Rodime has been around 


longer than the PC. and by all 
indications the R-Card is every- 
thing you'd expect from a pro. 

But state-of-the-art speed 
has its price — $ 1 .495 for the R- 
Card 45 and $ 1 ,295 for Ro- 
dime's equally-fast R-Card 35. 
If speed isn't your lop priority, 
one of the hard cards PC Maga- 
zine rated in “Sliding in Memo- 
ry: 14 Hard Disk Cards" (Vol- 
ume 6 Number 3) may be a 
better choice. 


Rodime Inc. 

Peripheral Systems Div. 29S25 
Chagrin Blvd. 

Pepper Pike, OH 44122 
(216)765-8414 
List Price: SI. 495 
Requires: DOS 2.0 or later. 

In Short: A high-quality, high- 
speed 45-Mbyte hard disk on a 
card for PCs. XTs. ATs. and 
compatibles. 
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Benchmark Ihsts: Rodime R-Card 45 vs. 
IBM PC-XT 10-Mbyte hard disk and Plus 
Development Hardcard 20 

T he Rodifne R-Card 45^8 and the Plus Development 
Hardcard 20's voice coil actuators account tor the 
dramatic speed difference when compared with the 
IBM PC'XT^ stock drive. The R-Card 45 steps ahead 
of the Hardcard 20 thanks to complete servo control 
arto a faster controller. 

IMativ* Timas 

(Ratio: IBM PC-XT 

Parformanca Timas io-Mbyie hard disk, loo) 

(Times given in milliseconds) 


Product 


BIOS Disk Seek 


IBM PC-XT 10-Mbyte hard disk 

95.00 

Plus Development Hardcard 20 

44,00 ^ 

Rodime R-Card 45 

28-08 



The BIOS INsk Seek benchmark lesi measures the time H takee manulacturerlB claimed average access time. The test program 
to do a random seek using the dtskls ROM BIOS. The test result performs 1.000 seeks. The average resuK is showm m 
includes minimal software overhead and may not parallel the milliseconds. 


Voice Coil Actuators Mean Fast Disks 


Voice coil actuators improve 
access times and allow higher 
drive capacity. To move the 
heads, the controller sends cur- 
rent through the actuator arm's 
coil, which creates a magnetic 
flux and causes the arm to pivot. 

In a typical band stepper ac- 
tuator. a flexible metal band, 
which is connected to a rotary 
motor, pushes the heads across 
the platters. The controller 
sends electrical pulses to the 
motor, moving the heads in in- 
crements instead of in one quick 
movement. 

The voice coil actuator can 
move the heads across a platter 
nearly as quickly as they can 


move the heads across one 
track, whereas band stepper ac- 
tuators in effect move across the 
platter one track at a time. 

Voice coil actuators also use 
.some sort of servo control to 
speed up head positioning and 
keep heads more precisely posi- 
tioned. allowing tracks to be 
packed more tightly on each 
platter for higher drive capacity. 
The R-Card makes use of a 
closed-loop system— one sur- 
face of one disk platter is used as 
a servo surface, storing only 
the cylinder identification infor- 
mation. At any given time, the 
controller knows exactly where 
the heads are placed and can 


adjust the position quickly. 

In open-lodped band stepper 
systems, there is no servo con- 


trol and the controller has no di- 
rect indication of head location. 

— Mitt Jones 



Voice coil actuator 
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Outstanding DeskTop Publishing 
For Under $100 


Over 30 fonts 
in a variety of sizes 
and styles. 


1 to 10 columns 
per page. 


Over 250 pieces 
of artwork. 


Automatic text flow 
around graphics — to 
the left side, right 
side, both sides, 
neither side and across. 



CreditLine 

Courier 


Multiple pages in a 
single document. 


30 patterns for boxes, 
fill and lines. 


Vertical, horizontal and 
box lines of any width. 


Fonts with bold and 
italic typefaces. 


Fully integrated text 
and artwork. 


A surprisingly 
powerful package. 

When you want to produce 
professional looking newsletters, 
flyers and ads, without a lot of 
cost or complication— all you 
really need is your PC, a dot 
matrix printer and NewsMaster. 

For under $100, NewsMaster 
gives you over 250 highly detailed 
graphics. 30 different type fonts, 
lines and boxes of any width. Plus 
versatile text processing capabili- 
ties, flexible layout options and 
automatic text flow. 


NewsMaster shows you both art and 
text, exactly the way it will appear 
on the printed piece, while you're 
working. 



And, you can choose from four 
different page views and 8 levels 
of zoom. With full editing 
capabilities in any mode. 


Professional results. 

Of course, the real proof is in the 
final printed product. That’s where 
you’ll really come to love NewsMaster. 
Incredibly imaginative, high density 
graphics and text. And all from your 
dot matrix printer. 

Visit your local computer dealer 
and get your copy of NewsMaster 
today. Or call Unison World at 
(415) 848-6666. 


NEWSMASTER IS AVAILABLE 
FOR MS-DOS COMPATIBLE 
COMPUTERS. 


Tme WYSIWYG 


When we say “what-you-see-is- 
what-you-get," we really mean it. 



Easy to learn, 
simple to use. 

NewsMaster is 
so easy to use, 
you’ll be mixing 
text, lines, boxes 
and clip art into 
multicolumn, multi- 
page documents in 
less than an hour! 



NewsMaster 


nil 


IRII 

Unison Work! 

2150 Shattuck Avenue, 
Suite 902 

Berkeley. California 94704 
(415) 848-6666 

Unison World is a division of 
Kyocera Unison, Inc. 

NewsMaster is 
a registered trademark of 
Kyocera Unison, Inc. 
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NOW IT’S EASY 
TOCONNEaYOURPCs, 
SHARE HLES 
AND EQUIPMENT. 


PCnet, running Advanced NetWto.your 
investment is always protected as your 
business grows. 

□ NetBIOS. Runs a wealth of pro- 
grams for the IBM PC Network. It 
expands the base of software available 
for PCnet. 


Networking used to be more work 
than it was worth. Until Orchid intro- 
duced PCnet'— the first local area 
network for PCs. 

Now connecting PCs into networks 
is exceptionally simple. You just plug in 
a board, connect a cable 
and go. This means you 
and your co-workers get to 
share common programs 
as well as equipment. 

Making your personal and 
group productivity soar. 

RUN NOVELL netware: 

PCnet doesn’t lock you into 
Just one kind of network 
software. In addition to 
Orchidh simple, economical PCnet pack- 
age, we offer the two industry standards: 

DAdixuwed NetWare. Delivers the 
high performance and security pro- 
tection of NovelPs sophisticated, high- 
speed networks— without a high price 
t^. Advanced NetWare is a true file- 
server system. It allows an easy upgrade 
from a small group of two to eight users, 
to a larger network of fifty users or 
more. Plus, PCnet is easily connected 
into other networks. With Orchid's 


SHARE ONE PRINHR 
AMONG MANY PCs. 

If you have two or more PCs, you 
need PCnet. Because PCnet makes it 
practical to share expensive periph- 
erals— such as 
printers and 
hard disks— 
among many 
users. So that 
one device can 
serve the needs 
of everyone in 
your office or 
department. 
And you save by 
splitting costs. 

LOOK AT OUR TRACK RECORD. 

Since 1982, PCnet has established an 
unparalleled record for quality and 
value— making it the leading network 
solution for small businesses and cor- 
porate departments. Thath becau.se ith 
both proven reliable, and easy to install 
and operate. 

So for the best value in networks, 
get PCnet. Call (415) 683-0300 today. 
Or call your local dealer. 


Typical PCnet Configuration 
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PCnet’ 


ORCHID TECHNOIOGT 

45365 NORTHPORT LOOP WEST 

FRtMONICA 94538 

14151 683 030ft TU 709289 

ORCHID (EUROPE) LTD. 

UNIT9A.INrK-7. 

WAOERMO. 

BASINCSTOKE. HANTS. 

RG24 0NE. 

GREAT BRITAIN. 

TEl 0256-479898. 

TU 94624ft 
REF 19023380 


ORCHID 


CcrpyngiivxJ iT'aioriai 
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Turbo Pascal Toolbox Teaciws 
Ibtmeric Routines by Example 


HANDS ON 


BY STEPHEN RANDY 
DAVIS 

Borland International has done 
this sort of thing before. It intro- 
duces collections of useful Tur- 
bo Pascal routines, which it 
calls toolboxes, both to give 
programmers superbly written 
source code examples to follow 
and to aid them in developing 
their own applications. Previ- 
ous toiillx>xes centered on sub- 
jects such as graphics, data- 
bases. and games. 

Borland's latest offering. 
Turbo Pascal Numerical Meth- 
ods Toolbox, is a collection of 
mathematical routines. 

These numeric routines 
might have been first developed 
for the company's sot)n-to-be- 
released equation solver named 
Eureka!. They include matrix 
manipulation functions, differ- 
entiation and integration of 
user-supplied functions, curve 
fitting, and Fast Fourier Trans- 


formation (FFT) routines. 

There is no “filler” here. 
Every routine pix)vides a useful, 
nontrivial function. 

Each algorithm comes in a 
separate file designed to be in- 
cluded in the user's application 
program. Each is fully docu- 
mented with a description of 


and outputs arc. Just in case that 
isn't enough, each routine has a 
companion .PAS sample pro- 
gram as an example. 

The 300-page manual con- 
tains short descriptions of the 
theory of each algorithm. It also 
explains in detail how to get 
meaningful results out of each 
of the example routines. A 


what It does and what the inputs 



ThisKtaph iif'tra.u-MfMire fits of power, exptmentiul. onjtofiurilhmiifunilionx to 
xome sample tioUi hone 4^ the loolhox rinitines. The4Jisk supplws Turbo .wune i-oJe. 
tout the manual itiscusses the progriim's {Jesign . 


n^F A C T 
tAd FILE 


Turbo Pascal Numerical 
Methods Toolbox 
Borland International Inc. 

4585 Scotts Valley Dr. 

Scotls Valley. CA 95066 
<408)438-8400 
Ltel Price: S99.9S 
Requires: Turbo Pascal 2.0 or 
later. DOS 2.0 or later. 8087 or 
80287 recommended. 

In Short: A colleciion of num- 
ber-massaging routines that you 
can work into your Turbo Pas- 
cal applications. Not copy pro- 
tected. 
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demo disk is included to demon- 
strate what a powerful combina- 
tion this toolbox makes with the 
separately available Turbo Gra- 
phix T(H)lhox. 

If you consider a boundary 
value problem to be an interna- 
tional dispute, then this may not 
be for you. But if you even oc- 
casionally write programs to an- 
alyze numbers, the Numerical 
Methods Tmdbox is a must addi- 
tion to Turbo Pascal. 


Flash-Up Wmdows Simplifies 
Creation of Custom biter faces 


HANDS ON 


BY GLENN HART 

There are scads of shell pro- 
grams that attempt to isolate be- 
ginners from the complexities 
of DOS . Many of the shells do a 
fine job. but often the shells 
themselves are pretty compli- 
cated. As general-purpose 
tools, they also often include 
more than is really necessary in 
a given office. 

Customized Interfaces 
That's why many system ad- 
ministrators and programmers 
like to “roll their own” user in- 
terfaces. Creating a custom 
menuing system lets you tailor 


what the user sees to your own 
personal conception of what's 
appropriate. 

Unfortunately, the tools for 
creating your own menu system 
arc difficult to use and don't al- 
ways produce professional re- 
sults without a lot of effort. 
Flash-Up Windows, from Soft- 
ware BottlingCo. of New York, 
lets you create and display pop- 
up menus and help windows 
quickly and painlessly. 

The menus you create use a 
horizontal light-bar cursor. You 
move the bar to the desired 
choice and hit Return or type the 
first letter of the command, a la 
1-2-3. When the choice is 
made, the program types a 
string of characters, just as if 


you had typed them manually at 
the keyboard. The string can be 
routed to the printer instead if 
you wish, which is handy for 
controlling printer behavior, or 
it can be fed to a high-level pro- 
gram that may have called the 
screen. 

Help Windows 

When you design the menu 
window, you can attach help 
windows to each menu option. 
The help message will pop onto 
the screen as the light-bar cursor 
is moved from one selection to 
another. Flash-Up Windows 
also lets you create text-only 
pop-up windows to add context- 
sensitive help to almost any ap- 
plication. 



FACT 

FILE 


Flash-Up Windows 
Software Bottling Co. of 
New York 

6600 Long Island Expwy. 
Maspeth. NY 1)378 
(718)458-3700 
List Price: S90 
Requires: 2S6K RAM. DOS 
2.0 or later. 

In Short: An easy-to-use sys- 
tem for setting up menus and 
help screens in otlter applica- 
tions. Not copy protected. 
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You simply paint your win- 
dows on-screen in Flash-Up 
Windows' editor. An assort- 
ment of function keys and at- 
tractive screens let you resize or 
move a window, change its bor- 

< continues on page 54 j 
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1^00-426-6659 


ORDER 
UNE : 


Your Hardware and Sof^are Source 

Low Prices are BORN Here/; ^ ^ 
^i}:y;^RAtSRD Elsewhere 


★ ^K] OMilGE FOR VISA AND MASTERCARD ★ 
CUSTOMERS HAVE RATED US #1 IN FRKE & OBJVERV * ^ 
SE ORDERS ACCEPTED — ASK FOR NATUNAL ACCOUNTS 


To 60% 


85 Sony 3'/iyS D/D Oiy 100 


ABSOLUTE 

Lowest Prices On 

MICROSOFT. Products 


They’re ^ffQT & On Special 

With Prices To LOW To Print 

Call For Name Brand Popular Software Now on Special. 
Ask Your Sales Rep. for Current Titles 



IIMNOVATIVE SOFTWARE 


Educational Software 

Smart System 3.1 


for the IBM 

*399 


40-50% OFF 


UAfHKMMa 

C/ranmastef Call 

Oiagrani Master Call 

Enefgfaphics20 269 

Easy CAD 295 

FastCAD 1375 

Freelance Plus Call 

Generic CAD w^)a ^ 69 

Harvard Presentation Graphics Call 

IMS! Mouse |PC Mouse) w/Or Hak) II 99 

IrvA-Vsion 259 

logMouse 69 

LogWouse w/Pamt 89 

M^ Master Call 

Microsoft Buss Mouse 60 106 

Microsoft Chart 164 

Microsoft Senal Mouse 60 119 

Newsroom 31 

News Room Professional 65 

PC Buss Plus Mouse 115 

PC Mouse w/Pamt Plus 115 

Prmpna s t e r 29 

PrmtShop 32 

Signmaster Call 

Tutdo Graphu Tool Box 38 

U/ndows Drawl' wrCI^ M 163 

ACCOtNmM 

BP1 - Gl AS. A/P. Payrol .... New Low Price 

Computer Assaiates - G/U AR, AP Call 

DAC Easy Accounting J 38 

DAC Easy PayroB 20 

m+touse Accourwnt 08 

One Write Plus 140 

One Write ARAPPayrol 125 

Open Systems-G/lARAPPayroH 409 ea. 

Time Slips 60 

Acossotm 

Copy II Option Board $75 

Masterpiece 84 

Masterpiece Plus 113 

MiaosoftMach 10 wAl^ndcMisi Mouse . . . 335 

MousePad Dy Mousetrac 9 

Surrmasketch 12x12 TaPlet 335 

Doirrof PutusHiiw 

CWc Aft Personal PuWisner Call 

Harvard ftofessional Ajplisher Call 

Newsmasier S 48 

VerKura Puphstwig 575 


-wotp ptoctsson- 


KAL S108 

lotus l•2•3Ver 201 Call 

Lotus Manuscnp* 339 

Lotus Report Writer 99 

MuluplanJO 108 

Silk 73 

Spreadsheet Auditor 30 82 

Supefcalc4 269 

Twm Classic 39 

VPPlarmef 47 

Words & Figures 109 

DATA DASV HAJIAftlMllfT 

Clipper Call 

Cornerstone $53 

dBase II 289 

dBase III Plus 395 

dBase III LAN 589 

DB-XL 82 

Gemfer 188 

Knowledgeman II Promo Pack 319 

Paradox lowest Price 

PFS Professions RIe Call 

OiA 199 

OuckcodeRus 138 

OmckReport 138 

R^Fi^ 239 

ReveiaDon 449 

Revelation Bump Dak 249 

Rflase Clout [New Ver.) 149 

R Base Extended l^pon Writer [New Ver I . . Call 

Rflase 5000 System V 355 

Rflase Graphu 139 

Reflex 82 

VP Expert 47 

VPWo 47 

nrojicT KAHAWMirr 

Harvard Total Pre^ Manager It Call 

Microsoft Prefect 219 

Super Prqiea Plus 269 

Timetine20 Call 

lirTfMATrVI fOfnVAM 

AMrty $55 

EnaWe 2.0 329 

Framework it 395 

Open Access II 285 

PFS 1st Choice 95 

Smart Software System 399 

Symphony Call 


Easy Extra $ 79 volkswnttr 3 

leadmg Edge Word Rocessor 25 voikswrrter Deluxe Plus 

Leackng Edge W-P with Spell S Merg 59 volkswntef SciefWfic . . . 

Lightening 55 WeOster New World Writer 

MiCTOSOftWofd3l 249 Webster Spell 0«kef . . 

Moiomatc 3.3 249 wetwer Thesaurus . . 

Mulbmate Advantage 299 Word Perfea Library . , 

PFS Professional Wnte Call Word Perfea (Ver 4 2) 

Smart Spell Checker 68 Wordstar w/Tutor 3 31 

LANCUAAIS Wordstar Pro Pack 331 

Basic Corrviler [Microsoftl $219 Wordstar 2000 20 

C Compber [Microsoft) 249 Wordstar 2000 Plus 20 

Com Compiler (Microsoft) 386 Word Wizard . . 

Fortran Compiler [M«:ro«jftl 40 249 Brooklyn Bridge 

Lattice C Compiler 236 iDiRPIus... 

Macro Assentiler IMcrosoft) 84 Carousel 20.. 

Run C Interpreter 65 Copy II PC . . . 

Ryan McFarlan Fortran 305 Cop^wnte . . . 

I^an McFarlan CoM 479 Cruise Control . 

Pascal Compiief (Micfosoft) 166 CuW 

Qu'CkBasic2 55 DiskOptifrwer20 

Turbo Jumbo Pack [New Ver.) 159 DoMeOOS40. 

Turbo Pascal W'80e7 & BCD 55 DS Bacic-Up Phjs . 

Turbo Prolog 54 Fasiback 

lurbn DataBase Tool Box . . . ^ 38 Homebase 2,0 . . 

flg«i™utoi . s 28 ■ 

Mastertype 23 ^ 

Mmd Prober 25 *^hNrorks 

MSLeammgOOS 28 ^*cr(»oft Windows 

PC Logo 69 ^ 

Turbo Tutor II 23 

Typing Insmxtor 27 

Typing Tuto^._...... 27 


Norton Commander 
Norton LWines 31 

Note ft 

PC Tools 

Printworks 

Dollars i Sense w/Facast $92 Ph**y40 

Tobias Managing Tour Money 105 idekick [Unprotected 

Turbo Tax 36 ideways3t . 

Howard Soft Tax Prep»er 165 Smart Notes.. 

JK lasser Tax Preo^er 38 502 

COMRIMKATIONS 5uperkey 

CompuServe Starter Kit $ 19 Take Two 

Crosstalk XVI 88 ^^^veimg Sidekick . . 

MKrosoft Access 139 Turbo Editor Tool Box 

Mirror 38 Unlock A a B Plus . 

Remotf 

Srturtcom II 82 
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TURBO PC/XT 




■^*r*i%*r*i*i*i I'l'i’r 


2S6K Memory, 360K Brand 
Name Floppy Drive, 

135 Watt Power Supply 
Slide Caae, AT Style Keyboard, 
4-8MHz Clock Spe^, 
(Keyboard Selectable), 

8 Expansion Slots 


PCCApprtvtd 
Mon»lnfrir>giwg Blot 
4irnr»f0uiMyJMriMt 
t Ymt LMM VafrMty 


4ZS 


Over S200 worth of 
Paperback Software Programs 


INCLUDES: 

Paperback Writer 

Paperback Speller _ 

Number Works iA/irh 

eachsy^ 


*39 


sioer 

SI67r 
$ 69 


S 65 


Turbo PC/XT W/690K& I Drive $465 

Turbo PC/XT w/640((& 2 Drives $545 

Turbo POXrw/640K, I Drives 20 MG $875 

POAT MHz W/5I2IC 1.2 Floppy Drive $1039 

POAT 10 MHz W/I024K, 1.2 Roppy Drive . 

POAT 10 MHz W/I024K, 1.2 Roppy, 30 MG 
MonGraphics Card with Parallel Printer Port . 

Cokx Card w/Parallel Printer Port 

Multifunction Card w/Software 

Amber Monitor (TTII $ 89 

Amber Monitor w/Swivel Tilt $ 99 

Color Monitor |I)GB| $ 279 

Sega Enhanced Graphics Card $ 199 

I/O Card |Serial/Parallel| $ 38 

I/O Card (Serial/Oak Calendarl $ 39 

5151 Clone Keyboard $ 65 

XT Rocket 286 Card $269 

XT Mulb I/O Card 


$ 79 


$ 55 


WAR 


PtllfTIRS 

Alps 2000 $ 715 

Alps 2100 1145 

Brother Printers Call 

Qtlnn Printen 

MSP-10 $ 260 

MSP-15 379 

MSP-20 319 

MSP-25 475 

Premier 35 475 

Diablo 

D-25 469 

635 765 


iOARDS 


AST 

Advantage S 329 

Rampage PyPC 239 

Rampage AT 395 

Six Pack Plus 149 

ATI 

EGA Wonder 245 

Hercules 

Color Card 149 


GraphtcsCard 179 

Intel 


Epson PrbKen CaV 


NEC 

35103550 A $ 729 

8810.8850 1045 

P-5 Call 

P-6 429 

P-7 609 


OUdata 


.Can 


Above Board PC 210 

PS«: W 

Above Board AT 329 

Above Board PS/AT 369 

Orchid 

EGA 565 

PCTirtiO I86W/W/256K 355 

fmy Turbo 415 

Paradise 

EGA Autoswrtch 359 

5 Pack 99 

Plus Development 

Plus Hard Cyd 20 Megat^ 609 

Quadran 



1091 1 

... 259 

Tecmar 


1092 1 

... 295 

Gra(^ Master 


1592 

. . . 389 

Captain (No Memory) 


KXPSISI 

. . . 385 

Vldeo-7 


3131 

. . . 245 

Vega Deluxe 

M 

1 StarMkranla 

. . .CaH 1 

Enhanced Graphic Adaptor 

Bernoulli Box OONNIVIS 


Toshiba 


10 Meg 


321 

. . . 455 

20 Meg 


341E 

... 669 

40 Meg 

tvl' 

351 Model 

. . . 1045 

Segate 20 MG wWD ControHer 


mMINAU 

Qume 

101 Plus Green $ 299 

lOlPlusAmber 329 

wyse 

30 295 

50 369 

75 565 

85 469 

Zenith 
Z-22. 

Z-29A . 

Z49. 

MODIMS 

Anchor Automation 

Anchor Express S 185 

Hayes 

300 129 

1200 375 

I200B 309 

24006. 

Promethets 
12006. 

USRobodo 

Pasword 1200 165 

Courier 2400 335 

Mkjolink 2400 349 

norms 

E JSOnHI-60w/HPGL $ 345 


■ONTTOtS 

Amdek Monitors Call 

NEC 

Mulb^ S 575 

Other Models Call 

FVmon Gr^ia MoriKn Call 

Zenith Monitors Call 

coMpums 


Panank 

Business Fortner 

. S 720 

Sr.PafttKf 

979 

Exec Partner Dual Drive . 

. 1439 

TosNba 

MIOO 


T-1 100 Plus 

. . .CaU 

T-3IOO 


Zenith 

. . .Call 

wyie 

286 




^ 4lto Chart* far VISA an* Mastarcart .prtcrs & Availability Subject to Change 
•Ycxj Pay the Grourxl - We Pay the Air witfsout Notice 

•Ground Shipping & Handling $6.00 a[Xie to Copyright Laws No Returns 

•Free Air applies ONLY to orders up to 10 lbs. on Software Purchases 
I •Personal arid Company Checks WII Delay 'Add 3% for C.O.D. Orders 
I Shipping 2 Weeks W9 Ih tM Ouaniii^* liacNM Cf^aUMity 


Malllfif AMraui 2222 East Indian School Road 
Phoenix. AZ 85016 

• Order line Hours Mon-Fn 830-5 30 
Saturday 900- 1 00 

• Alaska Orders CaB (602) 46B- 1 73 1 

• Order Processing (602) 224-9345 
t0.00am.-3.00pfn Mortday-Fnday 
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I COMMl NiyUKS ■ EI)H Kl) BY BILL HOWARD 


Next to Books on Device Drivers 



Browsers at a bookstore in a busy office building at 55 Water Street 
in New York will be able to find Inside AutoCAD in the automotive 
books section. 



T’Shiri design created hy Dean Btigley of 
TechSryles. P.O. Bax IH7. Winter Ha- 
ven. FL imi: They're 

%B.50 (plus $1.50 shipping and 50 cents 
for each additional shirt). 


Classified 

Intelligence 

IBM PC/XT. IBM color 
monitor. w/Daisy space- 
wheel & Dot Matrix print- 
ers. software, Ik. new 
w/orig. boxes, xxx-xxxx. 

—The Daily Herald 
(Suburban Chicago) 

Computer Directions 
“The Training People’* 
Learn 

IBMPU DOS 
Phone xxx-xxxx 

— Charleston (S.C.) 
News and Courier 


Actually, It Was 
Horthem Telerom 

“The Hands On system fits in a 
30-square-foot kiosk and uti- 
lizes so-called CD-Rolm tech- 
nology. which stores informa- 
tion on compact disks like those 
on stereos.” 

— The Wall Street Journal, 
February 6, 1987 


Legal to Ad Dep’t: 
Hoist the Flag 

Lotus Development Corp.’s Lo- 
tus magazine ran an ad for VP^ 


IMJ iiia^Oi 

Planner. 


Mea Culpa 


Making fun of others* mistakes 
means your own get tossed back 
in your face with a vengeance. 
So. thank you to all the eagle- 
eyed readers w'ho spotted what 
PC Magazine's editors didn’t: 
The caption in Volume 6 Num- 
ber 4 with the review' of Lotus’s 
Metro reads. "Metro’s calcula- 
tor emphasizes financial func- 
tions; the ASCII character con- 
verter offers decimal, hex. and 
octagonal notation.” Make that 
(Ktal. 


Busin^persona' 

-arO 


tfyou ItHik like a Mac u.xer, take a hike. (FromJ.F. Glaser Inc.. Glen Ellyn. III. I 


Seen, heard, or read something bizarre about ampuiers? Send us gtMtd material, and 
we' II. send you $.^0 and a hond.\ome PC Maga/inc T-shirt, hut pul-lease, no more clas- 
sifieds for sloppy drives. leather tfualitx printers, or cereal interfaces. Sendyouren- 
irie.stoCommuniffues. PC Magazine. One Park Avenue. New York, NY 10016 or MCI 
Mail I57-V.U)1. Please include the name and is.xue dale of any newspaper/maguzine 
dippings and a copy of the ad or article. 

Winners this i.x.\ue:Susan Yarbrough (compatible u.sersl. David Willen (boak- 
.More}. David Porte f VP-PlanncrrtJ), Larry Bernetl (daisy .xpacewheel). Mike Rutledge 
(PU DOS). Walter H. Hoskins (CD-Rtdm). 


Flash-Up 

(continued from page 51 1 

der and the colors used for text 
and background, and add graph- 
ics characters. 

To use the screens you’ve 
defined, you have to load a 
memory-resident module called 
Flashup. You can then display 
screens in any of three ways: di- 
rectly from DOS. by pressing a 
“hot key” (which you can spec- 
ify). or from almost any high- 
level programming language 
and/or many applications like 
l^2•3. The ability to return the 
string to the calling program lets 


you use the Flash-Vp windows 
as adjuncts to data entry by dis- 
playing the acceptable choices 
for a given field. This can be 


language. It's solely intended as 
a free-standing menu and help 
system. If you use Software 
Bottling’s earlier FlashCode 


Flash-Up Windows doesn’t produce 
any code at all, in any language. 
It’s solely intended as a free-standing 
menu and help system. 


powerful, time.saving. and ele- 
gant. 

Flash-Up Windows doesn’t 
produce any code at all. in any 


program, a conversion utility is 
supplied that lets you use librar- 
ies and windows you defined 
with that program. 


All this works beautifully, 
but there’s one major restric- 
tion. Flash-Up Windows allows 
only one menu choice per 
screen line, so you can't include 
more than one column of menu 
choices, and you can't use more 
than one color combination per 
window. And it would have 
been nice to have word wrap for 
entering text in small help win- 
dows. 

Overall, though. Flash-Up 
Windows is a whiz. You can de- 
sign complex menu and help 
window structures in almost no 
time, and they’ll both work cor- 
rectly and look profe.ssional. Slj 
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THE RIGHT ANSWER 

TO THE 


BACKUP QUESTION 



NOW IT’S easy; fast, and automatic 


'lilt software in Genoa’s Cialaxy'" tape system makes 
backup exsy and fast. Just choose your options from 
the menu, press a few keys, and four minutes later your 
20 MB hard disk is all hacked up. 


SMART, AUTOMATIC 

You can set your Genoa (iaiaxy to 
backup automatically on a regular 
basis — like once a day. ( Tliat’s smart! ) 
If you're w'orking on your computer 
w'hen it’s time to backup, the Cialaxy 
will remind you it’s time to take a 
five-minute break. Or, you can tell 
Galaxy to backup automatically after 
hours. 

And, w'hile the (iaiaxy backs up 
your data, it will display an on-screen 
status report. 

NETWORK UPGRADEABLE 
Add (ienoa’s (ienWare™ software 
to your (iaiaxy tape backup system. 



and you can backup the data in your Novell network 
quickly and automatically. You can also easily ex- 
change data between your stand-alone Galaxy units 
and your network units. 

(ienoa has the aaswer to die backup 
que.stion: a whole family of tape 
backup units, from 20 to 120 MB, 
that are ea.sy, automatic, and fast. 

For the dealer nearest you or for 
more information, c;ill -108-1.^2-9090. 
Or write Genoa Systems Corpora- 
tion, E. Trimble Road, Sanjose, (A 
OS 1.^1. FAX: 408-4.^4-0997, TFl.EX; 
172.^19 


5 MB a minute! 
Genoa’s menu- 
driven software 
makes it easy! 



Genoa 


We make PCs better. 
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How many possibilities are there 


For customized solutions to networking 
problems, AT&T comes through. 

The AT&T STARLAN Network is so flexible, you can tailor it 
to suit your specific needs, to get your people sharing informa- 
tkrn, .software and high-priced peripherals. 

If you’ve got just two PCs and one printer, or more PCs and 
peripherals than you care to count, you can easily link all of 
them together with the STARLAN Network using standard 
telephone wiring. 

AT&T’s STARLAN Network is so compatible it works with PCs 


and software made by different manufacturers. Even .MS* -IX)S 
and AT&T’s UNIX* System V workstatioas are able to share 
information and resources, giving users easy access to one 
another’s files. 

As many as ten computers can be linked together in a basic 
Dai,sy Chain configuration. And there’s no expensive central 
equipment to buy, so your start-up costs are kept to a minimum. 

When you’re ready to expand, the STARLAN Network's mod- 
ular design makes it simple. With Network Exteasion Units, 
you can add on over one hundred asers .spread across an entire 
department or small business. Even your departmental 

* Tradrnurk nf MicrawA ('.gipwaiinn 


with AT&T’S STARLAN Network? 


STARLAN Networks can be linked by connecting them to 
ATsT’s powerful Infomiaiion Systems Network, giving you a 
fully integrated system with PCs, mainframes and terminals. 

The ,STARLAN Network also offers AT&T service and support, 
including iastailatktn, dtKumentatittn, maintenance, training 
and hotline assistance. 

From equipment to networking, from computers to com- 
municatioas, AT&T comes through. To find out how to take 
your first step toward a flexible networking solution, contact 
your AT&T Account Executive, vour authorized AT&T supplier, 
ore-all 1800247-1212, 


AT&T 

The right choice. 
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UP TO 
25 USERS, 


MADE FOR 
THE 80386. 


RUNS DOS 
PROGRAMS. 


MUin-lASKING 


Imagine the speed and power of a 
SIOO.OOO minicomputer in a desktop PC cost- 
ing under S7.000. Now imagine all that power 
going to waste because the operating system 
you chose was never meant to take advan- 
tage of a computer this powerful. It will 
take more than just a "window environ- 
ment" or an outdated operating system 
to unlock the 80386. 

It will take PC-MOS/386:'' 

The First 80386 Operating 
System. Specifically designed for the 
8038ti computer. PC-MOS/386''' opens 
doors. Doors to more memory and 
multi-tasking. Doors to thousands 
of DOS programs as well as upcom- 
ing 80386-specific software. It's the 
ffitavay to the latest technologt-.... and 
your net\TOrl-ung future. 

Memory Management 
Without Boards. PC-.MOS exploits 
the memoiy management capabilities 
built into the 8038(5. So. up to tbiu- 
G1G.-\BYTES of memoiy are access- 
ible to multiple users <md to futiu'e 
80386-specific applications requiring 
mcgab\-tes of memory. 

Slulti-Tasking. Multi- 
User Support for One, F'ive or 
25 1'sers. PC-MOS/386''' allows 
up to 25 inexpensive tenninals to be 
driven by a single 80386 machine. 

So the features of the 80;58l5 can be 
utilized at eveiy temiitial. .\nd it 
comes in three versions so you can 
upgrade your system as your vom- 
p<tt)y grtnvs... without having to 
leani new commands or install 
new hardware. 


PC-MOS/386 

,MOOUI..AR OPI-K.'VriNf; SYSTIvM 
O ' THE SOFTWARE LINK, INC. 

IK-vvIopt-r, ol LAN!,ink^“ ,V- Mullil-iiik'/VdviiiKi-d 


8601 IlunwvKxiv Place, Suite (>:t2 
.Atlanta, CA .tOlLIS telex 4!)iW147SVVI.INK 


CALL: 8(K)/451-LINK 

In Georgia: 404/9!l8-(Kll!l 
Dealer/OEM Inquirits Invited 
Dealers: 404/998-07(H)OEMs: 4(l4/(>ll-8.t.">4 


Software Support for Thousands 
of DOS Programs. Although PC-MOS/386''' 
totally replaces DOS, it doesn’t make you 
replace your favorite DOS programs. So you 
can run programs like Lotus 1-2-3, WordStar, 
dBASE III, and WordPerfect on the 80386. 
Best of all, it uses familiar commands like 
DIR and COPY-so you'll feel comfortable 
with our system. 

The Gateway to Endless 
Features. Distinctive characteristics 
like file/system security, remote access, 
lile/record locking, and built-in color 
graphics support for EACH user set 
PC-MOS/386''' apart from all previous 
operating systems. 

Open the Doors to Your 
Future TOD.AY! Call The Software 
Link TODAY for more infonmition :md 
the authorized dealer nearest you. 
PC-MOS/386''' comes in single, five & 
25-user versions starting at .$19,5. 


TRADEMARK ACKN(/AXEU(»EMENTS; MuhiI.ink*isarrKK>tnvd tradpnaric trf The Scrftwatf Link. Inc PC-M()S/386™ MuhiUnk^Artvantrd. and LANlink^onMradnnaTlcaad'hc Softwair Link. Inc. 
l^us 1-2-3. WordStar. dBASE III. & UWdlVrfect are trademarks of I,kiIus Development Corp.. MkrroPiu Ashlon-thte, & Wordf^niect Corp.. respectively Prices and technical specifications subject to chanjte. 
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Epson America has cui ihc prices on three models of its Equity I PC’ 
compatible and on several of its dot matrix printers. The price of the 
Equity I with 256K bytes of RAM and one Hofipy disk drive 
dropped S2(K), to S795. and the price for the dual-drive model fell 
$3(K). to $995. Epson slashed S5(X)offlhe price of an Equity I with a 
20-megabyte hard disk, which now costs $1 ,395. In addition. Ep- 
son cut SUK) off the price of the I,Q-8()0. and EX-StK) 

printers and reduced the cost of the LX-H6 by $50. Epson America 
Inc., Torrance. Calif.; (213) 534-4500. 

***** 

Quadram Corp. has begun shipping a 7-2 -J software driver with its 
QuadEGA ProSync graphics board. The new driver offers u.sers of 
/-2-3. Release 1 A. the ability to display 120 columns by 25 lines; 
users of 7-2 Release 2.0. have the option of a 120-column by 43- 
line format. Quadram will ship the driver to ProSync owners at no 
charge. Quadram Corp. . Norcross. Gu.; (404) 923"-f>666. 

***** 

Persoft has released SmarTerm 220. Versitm 1 .2. and SmarTerm 
400. Version 3.2. with an optional network kit. The kit. priced at 
$50. allows users to communicate with host computers through the 
Ungemiann-Bass Net/One or Bridge Communications ElherTcrm 
network system. StnarTerm 220 and SnuirTi'rm 400 are priced at 
$195 and $149. respective! v. Upgrades are $50 for registered users. 
Persoft Inc, . Madison. Wis.; (608) 273-6(KX). 

***** 

Compaq Computer Corp. has reduced the price of its Dcskpro 
Model 2 from $2,399 to $1 .699. a reduction of 30 percent. In addi- 
tion. the company has discontinued its 128K-byte. single-floppy 
l>e.skpro Model I and the f)40K-byie, single-tloppy. 20-megabytc 
hard di.sk Model 3. Compaq Computer Corp.. Houston. Tex.; (7 13) 
370-0670. 

***** 

Generic Software has released DotPlot. a $24.95 productivity mod- 
ule that allows users of Ge/imV CADI). Version 2.0, to reproduce 
CAO draw ings on dot matrix printers. With the module, us- 
ers can rotate draw ings 90 degrees, lit them to paper si/.e, and scale 
them to desired size. Generic Software Inc.. Redmond. Wash.; 
(2(X0 885-5307. 

***** 

Maynard Electronics is now shipping the MaynSlream Tape Hack- 
up .Sysfem. Version 2.0. with its line of internal and external tape 
backup systems. The new software has several added features, in- 
cluding backup performance during network operatit>n. password 
protection, and file marking, which allows users to mark only those 
files they wish to back up. Upgrades to Version 2.0 are free to 
MaynSlream owners enrolled in .Maynard’s upgrade program. 
Maynard Electronics. Casselberry, Fla.; (305) 331-6402. 

« • « * * 

In brief: Walonick Ass^K'iates has added a foreca.sting module to its 

statistical analysis .software. The new iikkIuIc. priced 
at $195. adds 1 1 forecasting methods, exploratory data analysis, 
and quality-control analysis. Walonick AsscKiatcs Inc.. Minneapo- 
lis. Minn.; (612) 866-9022. . . Turner Hall Publishing is selling 



hputn Amrrif ti 
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Qiuidram Corp is shipping a l-2-.t software driver with its {)uudtXiA Pri>S\ni graph- 
ics hiMird thill allows I ■2-.t users to display up to 120 i-oliimns 


Cambridge Software Collabt>rativc‘s Spreadsheet .Auditor package 
at a reduced price of $99.95 until July 31. 'Hte three add-on pro- 
grams Included in the package — The Spreadsheci Amd\\st, The 
Macro Analyzer, and The Spreadsheet Comparator — cost $230 if 
purchased separately. Turner Hall Publishing. Cupertino. Calif.; 
(408) 253-9607, . R-Doc'X. Version 3. 1 . can transfer files wril- 
len in UiM DCA RFT, IHM Writing Assistant. OfficeWriter. 
Fh'S:V>'rite. and XyWrite formats. Upgrades for registered users of 
Version 2.2 are $37.25. Advanced Computer Innovations. Roches- 
ter, N.Y.; (716) 454-3188. . , Homecraft Computer Products, 
previously Nickehxleon Software, has combined its Home Money 
.Manager II. Home Insurance, and Home Loan programs into one 
package, called The HMM Fersonal .Asset .Manager. The new 
package is priced at $129.95. Upgrades arc $40 for HMM-II users 
and $95 for registered users of Home In.surance and Home Loan. 
Homecraft Computer Products. Tualatin. Dreg.; (503) 692- 
3732. . . Consumers Software is offering a low -cost version of its 
\etwork Courier c-maW pn>gram ft)r small networks with up to six 
PCs. The new version, which has the same functions as the $695 
standard version, is priced at $295. Consumers Software Inc. . Gil- 
niy, Calif.; (408) 848-3385. . /Vm/i/ifv. Version 5.5. has several 
new features, including downloadable character hints and support 
for the 1 BM Enhanced Graphics Adapter. Upgrades to the $ 1 79 pro- 
gram arc free to registered users. Metro Software Inc.. Tucson. 
.Ari/-.; (602) 299-7313. . . .SQLHase. Version 3.1. supptirts dis- 
trihulcd data access across multiple server nodes and features an 
.SQL programming interface for Micro.soft Windows. SQLBa.se is 
priced at $1,995 for the multiuser version and $995 for the single- 
user version. Upgrades arc free to customers participating in Gupta 
Technologies’ warranty prt»gram. Gupta Technologies. .Menlo 
Park, Calif.; (4l5)32l-95tX). . . Tseng Laboratories has upgraded 
the BIOS in its E\'.\/480 EGA board. New features include mono- 
chrome and color support in the 132-column mode and a /iHim ’’hot 
key” for pixel editing in interactive programs. Upgrades arc $10 for 
registered owners. Tseng Labtiralories. Newtown, Pa.; (215) 968- 
0502. . . Delta Technology International has released a network 
version of its Direct Access menu system. Direct Set. Version 1 . 1 , 
will sell at an introductory price of $195 until April 30, when it will 
retail for $245. Until May 1 . 1987, upgrades arc $1 19 for regi.stered 
users who purchased Direct Access after October I. 1986. Delta 
Technology International. Eau Claire. Wis.; (715) 832-7575. . . 
The Tekmar Graphics Library. $195. Is now compatible w ith the 
IBM Enhanced (graphics .Adapter. Upgrades are $95 for regis- 
tered users. Advanced Systems Consultants. Chat.s.worth, Calif.; 
(818)407-10.59. *•* 
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Silicon 1 - 800 - 354 - 7330 ^ 

3PECiALLiE3 


$ 


369 


$ 


With System 
A or B Only 


999 


With System 
C or D Only 




Wrvsrrta TUrbo PC/XT 
2S6K Herioiy, 360K Brand Naine Ftofipy Drive. 
13S Wad Power Supply Slide Case, 

AT Style Keyboard, 4^MHi Clock Speed, 
(Keybrard Selectable), 8 Expansion Slots 






WrVtTtMT 

512K RAM Expandable to 1MB on 
Motherboard, a 1.2MB Floppy Drive, 
192 Watt Power Supply, Dual Hard Drive 
& Floppy Controller Card, 

AT Style Key^rd and clock/calendar 
with Battery Back-up. 


tVSTIM A 

SVtTtMD 

SYSTCMC 

SYtTCM D 

MIT XY Monochrome Syalam 

MIT XY Color Svetem 

MIT AT Monochrome Syctom 

MIT AT Color SvMem 

MrTTurtwXT 

MITTurtwXT 

MmOMHzAT 

MITIOMHzAT 

MIT Monographtcs Card 

MIT Color Card 

MfT MonographiceCard 

MHT Color Card 

iWth Pnnief Port 

With Printer Port 

MthPnnterPort 

With Printer Port 

MIT Amber Monitor 

MIT RGB Color MonHor 

MIT Amber Monitor 

MIT RGB Color Monitor 

With Swivel Tin Stand 


mth Swivel m Stand 


MIT VO Sertel/Ctocli Cerd 

MITI/O Sertet/Ctodi Card 

IffTATMuMl/OCard 

MIT AT MuNI I/O Card 

MrrdOuttei 

MITAOutlet 

MITAOutlat 

MITAOudet 

Surge St^tpressof 

Surge SiHVfessor 

Surge Suppressor 

Surge Suppressor 


Turbo PC/XT w«40K & 1 Drive Synm OrStf Ontf $409 

Turbo T>CXTw< 640K& 2 Drives N«i^«fwnOralrOn(K 9 479 

PC/AT 10 MHz w'1024K. 1^ Fkippy. 30 MG ivAb OrOer OrWy 


Turbo PC/XT W640K & 1 Drive & 20 MG »Wi SynmOrdnOnty S 999 

PC/AT 10 MHz w 1024K. 1.2 Floppy Drive wtth Sytttm OrOt Onty $1055 

$1545 


Hardware 


Software 


AIModrts . . 
IreewrPrMm 
OtttenftMm 

MSP-IO .... 

MtfIS 

MSP» . . .. 

MSP-2S 

Piemer 35 . . 
OoPk) D-25 . . . 
635 


1091 I. 
1092 


2S9 

m 

309 


1592 

OffSISI 

3131 245 

SarMkronla CjN 

Toshba 

AIModM CjR 


PtOTTMS 

Epson Hi-80 wM>GL 1 345 


BcmeulUBox 

IOMm 11195 

20MB9 1595 

40 2325 

SC 9 M 20 MG bW/WD Controlcr Ml 


Busms Parmer 1 720 

V Partner 979 

Eaec Partner Dual Drive >439 

Tothlba 

MtOO >309 

T-HOOPIJS Can 

T-3100 Call 


Advantage 1 329 

Rantpage PSfC 239 

Rampage AT 395 

Six Pack PUS 149 


Al Apove Boanls CM> 

ParadlK 

EGAAuoswittn 359 

SPadt 99 

PhB Omtopment 

Plus Hard Card 20 Meg^yte 609 

Ouadran 

Quad EGA Plus 329 

Tecmar 

GrapTao Master 409 

Caixam (No Memory) >09 

Video-7 

Vega Oelu«e 33$ 

Erfianced Craprw Adaptor 279 

■ONTTOeS 

Amdek Morators Cal 

PCC 

MuRisyrv 1 575 

Omer Models Cal 

Pnnteton Craprics Momors Cal 

TIIMHAU 

Outlie 

>0! fts Green 1 299 


AncTwr Autom ati on 

Antttor Express 1 >85 

/MVtodeis Cal 

Prometheui 

12006 >29 

USDoboUo 

Password 1200 165 

Couner2400 335 

Microlrik 2400 349 


woflD peocnsoes 

leadng Edge Word Procnsor )9 

leadng Edy W/P with SpeH & Merg . . 32 

Micros^ Word 3.) 249 

MUtirrute Advanuge 299 

PFS ftofessenal Write Cali 

Volcswnter 3 136 

VoAswnter Deluxe Plus S9 

Webster New World Writer 73 

Word Peifea (Ver 4.2) 199 

Wordstar w/Tutor 3.31 162 

Wordstar Pro Pack 3.3 1 233 

Wordsw 2000 2.0 233 

Wordstar 2000 Plus 2.0 278 


MOMIY MANAMMIVT 

OoKars & Sense w/Forecast S 92 

Tobias Managwig Tour Money lOS 

OaKTOf PinUSNIlK 

Click Art Personal f^jOksber Call 

Harvard Professwnal WXisber Call 

Newsmaster $ 48 

Ventura PuWisfing 575 

LAimUAMt 

Basx Compiler [Microsoftl 5219 

C Compiler (Miiroscftl 249 

Cobol Compiler |Microsoft| 386 

Fortran Cotnpiler (MKrosoft) 40 249 

Genrfer >88 

Lattice C Compler 236 

Maao Assembir (Microsoft) 84 

lJun C Interpreter 65 

ITyan McFarlan Fortran 305 

l^an McFarlan Cobol 479 

Pascal Compiler fMicrosotlj 166 

OuickBasic2 55 

Turbo Jumbo Pack (New Ver.) >59 

Turbo Pascal w/80e7 & BCD 55 

Turbo Prolog 54 

Turbo DataBase Tool Box 38 


GRAraKS/WKI 

Harvard Presentation OrapbKS Call 

IMSI Mouse (PC Mouse) w/Dr Halo ll . . 5 99 

Miaosoft Buu Mouse 60 106 

Microsoft Chart 164 

Microsoft Serial Mouse 60 tt9 

PC Buss Phis Mouse 115 

PC Mouse w/Pamt Plus IIS 

sntiADSHnn 

HAL SI08 

lotus 1-2-3 Ver 2.01 Cad 

MulDplan 30 106 

Supefcalc4 269 

Twm 47 

VP Planner 47 

COMMINKATKMIS 

CompuServe Starter Kit 5 19 

Crosstalk XVI 88 

Miaosoft Access 139 

Mirror 38 

Remote 88 

Smartcom II 62 

DttKfTTlS 

MaxeHM2S(Oty 100) S 85 

Sony MD-2(Qty 100) 65 

Sony 3 '/z ys. D/D (Oty 100) 120 

DATA IASI MANA6IMINT 

Ckpper $329 

dBase III Plus 399 

DB-XL 82 

Paradox Special Price 

PFS Professional File Cad 

Rcvelabon 449 

R Base SOOO System V 355 

INTICtATIVf SOTTWAffK 

Ability $ 55 

EnaDfe 2.0 Call 

Framework ll Call 

PFS 1st Choice Call 

Smart Software System 3.1 399 

Symphony Call 


WUilIno AddreM. ?034 


‘ Mo Dwrvo lof WA and MooMtcM • ive apo fwo. er ntmtaonM ar«n. pvnnw 

> vou Pa* «w Orou« - Wt Pay aw Aw ■ Pavaonal arO Conpw^ CnaOu WM Oalay Sn^paig Z WaaU 

■ OttWd S>W«w« t Hw^Ar^SeOO * Pncaa 6 AvaaatuMy Subyacl » Cnanga W«wwi Nonet 

> PraeAaA(ioaa«ONLVioordari«lolOta AOvavSSO ■ AdO 3% tar C O D Ordafs 

’ Aa eredixt <am>, a numtetuyv s AN Guarancaav raMcv 

pmod pnvwdgn • (worwoorw pragraro «r runmed oy Wc Do Not GuarsHtee Mactime CompatibHity 


r'lpy I [. t->i riN! PI. A ibt:o chii/k 


Soulham Mom Anzom 8&aoe 

■ 5:30 pm 

-300p.ffl 

ALL SALES ARE FINAL 


• OnMr Uno Hour* Mon-Pn 8 30 a 
Stiurday ODD a-m -i ;00 p m 

• Ordar Procasang ( 603 ) 461-0020 Mon-Fn lObO a. 
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■ FROM THE EDITOR’S SCREEN ■ BILLMACHRONE 


Satureay night 

LIVE SOFTWARE 

Is it a keyboard macro or a floor wax? Is software getting better? Or just more conjusing? 
Several new feature-laden products refuse to be neatly cataloged or categorized. 



A classic edition of NBC’s “Satur- 
day Night Live” included a skit in 
which Dan Aykroyd appeared just 
as an actress went overboard garnishing 
some freshly-made pudding — as she 
sprayed what looked like whipped cream 
all over her kitchen. 

"No problem,” he mugged into the 
camera as he held up a can of the stuff and 
bent down to massage the white goo into 
the linoleum, “it’s a dessert topping , . . 
antfafloorwax!” 

And that’s where the software market is 
today. A new class of products cuts across 
traditional classifications and defini- 
tions — and runs into a wall of confusion. 

Back in my early personal computer 
days, I remember downloading a public- 
domain disk utility program from one of 
the local bulletin boards. In the documen- 
tation, the program’s author. Ward Chris- 
tensen, sheepishly admitted that it suffered 
from a disease; rampant featuritis. The 
program did so much and had so many 
modes and commands that it was daunt- 
ing. It replaced at least three lesser pro- 
grams. 

We see an incredible number of new 
products at PC Magazine, both those that 
arrive in the mail and those demonstrated 
by their authors. Every so often, during a 
demo. I’m reminded of Ward’s phrase and 
the "Saturday Night Live” skit. 

It creates a teal problem for us. We’re 
in the business of categorization and com- 
parison. It gets much harder to compare 
products when one of them stands out f^m 
its peers with a completely new spectrum 
of features. 


A perfect example of this is Words and 
Figures, from Lifetree Software. Is it a 
word processor with a spreadsheet? A 
spreadsheet with a word processor? Or is it 
integrated software? Do you test it against 
PFS:First Choice or Enablet Either? 
Both? 

The answer, of course, and unfortu- 
nately, is both. We have to tell you wheth- 
er the word prtxessor is so bad that it over- 
rides the spreadsheet, or how close to 
1-2-3, Relea.se lA, the spreadsheet really 
gets. It’s more work that way, but a fairer 
review. 

WINDOW WONDERS We encoun- 
tered a similar problem with The Software 
Bottling Co. of New York’s F/oj/iI/p Win- 
dows. This product is a collection of utility 
programs that help you create and execute 
windowed pop-ups. It also has a compre- 
hensive keyboard macro system, so you 
can give programs features that they didn’t 



come with. The windows can be text, 
files, other programs, anything you want. 
It’s easily prograrrunable and incredibly 
flexible. Thus it could be an on-line help 
system for a program that doesn’t have one 
or a custom rrrenu system for applications 
developed in-house. Or it could be a DOS 
shell. The price for this power is confu- 
sion. 

Product demonstrations at PC Maga- 
zine are usually much more than show- 
and-tell. They are heavily interactive, with 
the editors expressing their likes and dis- 
likes and offering suggestions for ways in 
which the product could be improved. Ev- 
ery time we made such a suggestion while 
watching FlashUp Windows, the demon- 
strator responded with, “It can do that, 
too.” Then he’d open an edit window, 
write a few litres of code, and show us. 

Since FlashUp Windows doesn’t com- 
pare directly to anything else out there, it’s 
hard to draw comparisons. Put another 
way, it doesn’t have any competition. But 
competition dignifies a market and makes 
it more comprehensible. 

SIDEKICK AND BEYOND Lotus’s 
new Metro is another case in point. It’s an 
all-things-are-possibleterminate-and-stay- 
resident (TSR) program. It can potentially 
replace most, if not all, of the TSRs you 
customarily use. With its calculator, note- 
pad, editor, dialer, calendar, symbol table, 
and DOS shell, Metro could replace Side- 
Kick as the leading TSR. When you add in 
its keyboard macros, it has a shot at replac- 
ing SuperKey, too. Then you find out that 
it has an outliner/text-oriented database, as 
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well. The mind begins to boggle when you 
see that the macro language has branching 
and conditional logic and can create 
menus, invoke other programs, and inter- 
act with the user. And it lists for $85. 


complete implementation of 
FORTRAN-77 (ANSI X3.9-1978). the 
only PC FORTRAN certified by the 
General Services Administration at 
the highest test level. The reason; it’s 
a big mainframe compiler moved to 
PCs. with the bonus that mainframe 
and mini applications can wander 
between environments. 

Now, on your PC, you can develop 
large applications, with programs up 
to 640k (bigger using overlays), arrays 
over 64k, and using a long list of VS, 
VAX and FORTRAN-66 extensions 
you may have grown fond of— long 
symbolic names, ‘‘include'', IRT bit 
functions— because Ryan-McFarland 
has left out nothing. 

But what really sets RM/FORTRAN 
apart is optimization. The compiler 
reduces ^e number of instructions to 
the minimum which will actually exe- 
cute. and even takes advantage of 
each processor's features to deliver 
lighming-fast object code. It runs 
30%-40% faster Aan Microsoft 3.2. and 
could make using a mainframe for 
speed no longer worth the trouble. 

Comes with an interactive symbolic 
debugger like that accompanying 
IBM VS FORTRAN. Plmk86 subset. 


Lotus is actively seeking third parties to 
create additional “accessories’* forAfefro, 
too. So it will become even more far- 
reaching and powerful. Along the way it 
will also become something of a mini-mul- 


has a cross reference compile option, 
supports assembler and C subroutme 
calls. IEEE floatmg point. 8087 and 
80287 chips. 

"Compiler's documentation, ease of 
use, speed of execution, and debug- 
ger facilities place it first for recom- 
mendation" said the 7bch purnaJ. 

Ryan-McFarland has been writing 
FORTRAN compilers for IBM, DEC. 
etc. for 20 years. So if FORTRAN’S 
supieriority for scientific and engineer- 
ing applications is your need, there is 
no greater expert. List PC Brand; 

•595 CaU 

For Orders or Literature, 
Call Us at... 

800PC-BRAND 

That's (800) 722-7263. 

In NY State call (212) 242^600 
PC Brand, 150 5th Ave. 

New York, N.Y 1001M311 

ttelex: 667962 (SOFT COMM NYK) 

®]987 PC BRAND 


titasking operating system, swapping ac- 
cessories in and out of memory as needed. 

With all this, Lotus is careftil to say that 
Metro is not a replacement for SideKick 
and can, in fact, coexist with it. When 
you’re marketing a veritable shelffiil of 
products, it's important not to be branded 
as a dessert topping or a floor wax. 

Word processors, as a class of prod- 
ucts, have gotten so big and feature-rich as 
to approach incomprehensibility. First the 
general features: in addition to editing, for- 
matting, and printing, they now custom- 
arily offer spelling checkers, thesauri, and 
advanced document formatting. Then 
there are specialized features such as com- 
bined text and graphics, document/revi- 
sion control, and document interchange 
with mainframes and networks. 

In a single-topic issue devoted to word 
pttxressing, PC Magazine codified WP’s 
three major categories just over a year ago: 
personal, professional, and corporate. The 
personal word processor does triple duty as 
a text editor, light word processor, and 
program editor. The professional word 
processor needs much more power in doc- 
ument formatting, spelling checking, and 
outline processing. The corporate word 
processor must be easy to use and easier to 
train on, since it will be used by secretarial, 
clerical support, and word processing pool 
personnel alike. It must also work well 
over corporate and local networks. 

These categories are still valid, but 
many WP products try to span categories. 
The challenge, obviously, is to span the 
professional and corporate categories, 
since that’s where the money is. 

So the product managers pile on the fea- 
tures. The feature explosion prompted one 
reader to write, “Instead of saying that A/i- 
crosoft Word gets better and better, per- 
haps you should say that it gets bigger and 
bigger. ’ ’ It wants a couple of megs of your 
hard disk and as much RAM as you can 
spare. Lotus’s Manuscript is even more of 
a memory hog. You have to take all your 
memory-resident programs out just to get 
it running. These programs are the equiva- 
lent of Rutan and Yeager’s Voyager. Give 
them a couple of miles of mnway, and you 
can fly them around the world. 

The product designer’s desire to make 
products even more powerful makes them 
even more confusing. It’s inevitable. [iS 


Prices, terms, and spectficationi; sub}ect to 
change without notice 
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PC BRAND PRESENTS 

RYZlN-McFARLAND ’S 

KILLER FORTRAN. 


Chcxjse your yardsbck 
and. no matter which, 
RM/FORTRANTM blows 
the others away. 

Sieve? RM/FORTRAN 
runs 26% to 228% faster. 

Whetstones? 
RM/FORTRAN IS 20% to 
33% better. 

Those aren't bench- 
marks Ryan-McFarland 
picked to make their 
FORTRAN look good. 
They're the industry 
standards. 

RM/FORTRANTM is a 


Whetstones/sec '* 

I I I I 


I I I I I I 


Ryan-McF^riand2jll^^^^ll9j00y 












MicnDSoft 3.31 



99,300 1 











Lahey 2.0 89,700 I 


1 


'Sin|{l« precisMn. Run on IBM PC/AT (6 MHsl with 80287, PC-DOS 3.2. 
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smar^rm 

The Nesrt Evolutionary Step 
in Communications Software 



Digital Equipment 

Terminal Emulation 

QRLE 365 ON READER SERVICE 


Data General 
Terminal Emulation 
ORCLE 366 ON READER SERVICE CARD 


persair 


/ n the world of communications, 
the result of natural selection 
isn’t always “terminal”. 

You can access your mini computer 
using standard terminals. But the 
smarter alternative is an IBM* com- 
patible PC and SmarTerm terminal 
emulation software— an advanced 
species of communications software. 
Persoft began where most terminal 
emulation software companies strive 
to end— with exact, feature-lor- 
feature emulation. Then Persoft 
took SmarTerm software to the next 
stage of evolution: superiority. 
SmarTerm 240, the latest in the 
SmarTerm series, not only provides 
the ReGlS* and Tektronix* graphics 
capabilities of a DEC* VT240* termi- 
nal, but adds capabilities that are 
only possible through the power 
of a PC. 


Features like error-free data transfer 
(using Kermit or XMODEM protocols) 
and programmable softkeys. And now 
with the new add-on network kit, you 
can communicate through several 
popular networks. 

SmarTerm 240 is just one example of 
the most advanced line-up of DEC, 
Data General* and Tektronix terminal 
emulation software in the industry. 
Make the "natural selection.” Ask your 
local dealer about SmarTerm terminal 
emulation software. Or contact: 


Persoft, Inc. 

465 Science Drive 
Madison, Wl U.S.A. 53711 
(608) 273-6000 
Telex 759491 


SmaiTenn Terminal Emulation Software 
The Natural Selection 


'^noK and SmarTerm are regMrred trademarks of Penofl. Inc IBM la a legMered trademark of kMemaUoital B>iawieat Uachmea. Inc DCC, VT and ReGlS are trademarks of DI(IUl Equrpmenl Cerporabon 
Tekirania Is a rctWered trademark of Tefciroma, bic. O PerwH, 1967 All righu re s erved 


Meet your new fax machine. 



MICROFAX 


by Datacopy 

Qroup III Fax for Your PC 
Background Operation 

Bayes Compatible Modem 

‘-ow Cost 



N^icroFax’^" puls the ptiwer of a full- 
featured digital fax into your PC or compat- 
ible. for about half the cost of a standard fax 
machine. Send documents to or from any 
Group III facsimile machine in the world. 
Your favorite wordprocessing or graphics 
program, a 
screen display, 
or an image 


scanner can be the source for fax documents. 

Meanwhile, you can still use your PC 
for other activities because MicroFax sends 
and receives information in the background. 
Plus, powerful software lets you select the 
document, destination and time of delivery 
for your PC-facsimile communications. 
Send documents to single or multiple desti- 
nations while MicroFax maintains complete 
activity records. 

MicroFax can also include a Hayes'* 
compatible 1200 bps modem for PC to PC 
ASCII communications. 

Let a single MicroFax board expand 
your power to communicate by putting 
a fax machine inside your computer. 
ORCLE 146 ON READER SERVICE CARD 


Add desktop publishing and OCR capa- 
bility with Datacopy 's full line of image 
scanners and software. 

Questions? Call the hotline 
now! 800-821-2898. 

In California, call 415-965-7900. 

■ DATACOPY 

The Eye of the Computer" 

1215 Terra Bella Avenue 

Mountain View. CA 94043 fax: 415-965-3474 


Introducing 

a new personal computer 
that does something 
no other portable this small 
can do. 




Everything. 








' comPAa 


It simply works better 


The new COMPAQ PORTABLE 
III™ represents the most power 
and performance ever to fit in a 
pacl^ge this small. What makes 
it remarkable is that we sacri- 
ficed nothing to accomplish this 
feat. It’s the world's smallest full- 
function personal computer with 
all the advanced capabilities 
you'd expect to find in a high- 
performance desktop computer. 


At 18 pounds, and half the size of 
our original portable, it is clearly 
the ultimate in portable comput- 
ing today. 

It features advanced 12-MHz 
80286 technology that enables 
you to nm programs written for 
8-MHz personal computers up to 
50% faster without sacrificing 
compatibility. And it offers 
enough RAM to satisfy even the 


most demanding users. It comes 
with 640 Kbytes standard and is 
expandable to 6.6 Megabytes 
without touching one of its two 
attachable full-size expansion 
slots. Plus it offers an optional 
20- or 40-Megabyte high-speed 
internal fixed disk drive. ^ now 
you don't have to resort to exter- 
nal add-on drives that make por- 
tability difficult. 


It feels like we left 
new COMBVQ: 



microprocessor 

f f i 03 a 


j'Y 


= 1- N' a-' 

J 

fmrji 

J- ■ 

UTi 


Full-size, detachable, ^ 


O 


Uses industry-standaro! 
574" diskettes 



We didn't stop there. Notice 
the full-size standard keyboard 
with a numeric keypad. The 
industry-standard 514-inch disk- 
ette drive compatible with the 
rest of the business world. The 
full-size, adjustable 640 x 400 
high -resolution plasma display, 
which conveniently provides text 
and graphics on one screen. Even 
an optional internal modem. 



With the COMPAQ 
PORTABLE III, there are simply 
no trade-offs. Using ingenious 
methods to streamline the tech- 
nology, like surface-mounting '4 

chips on boards, we combined ry ^ 
full-functionality with enhanced 
portabihty. Which reaffirms the 
status of Compaq* as the world 
leader in portable personal 
computers. 


something out of the 

PCMABLE III. 




Memory expansion 
up to 6.6 Mb 


Optional, attachable 2-sIot 
expansion unit 


20-Mb or40*Mb 
drive 


640 X 400 high-resolution plasma display 


Shock 

mounts 


8-MHz 80287 coprocessor 


Protective drive frame 


Switchable 110 or 220V 


standard layout keyboard 


Optional internal modem 



Helpful LED indicators Optional leather 
carrying case 



Built-in interfaces for adding peripherals 
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Numeric keypad 



power 


Real time clock 



5V4-inchl.2-Mb 
diskette drive 


camPAa 


It simply works better 












No other portable computer har- 
nesses as much power, speed, 
readability, memory, storage, 
and built-in industry-standard 
features as the new COMPAQ 
PORTABLE III. 

Most other portables and 
laptops use much slower micro- 

S essors. Most don't offer 
-resolution displays or ex- 
pansion slots. Many don't offer 


high-capacity fixed disk drives. 
And not one offers the rugged, 
patented shock-mounting tech- 
nology that's so important for 
the survival of a portable 
computer. 

Their diskette drives are 
usually 3 V 2 " drives which make 
it impossible to use industry- 
standard 5V4" diskettes. 
Compaq, on the other hand. 


uses industry-standard fixed 
disk drives. And our drives 
maximize compatibility with 
your desktop personal com- 
puters, so you don't have 
to transfer your data. Plus, our 
detachable full-size keyboard 
doesn't force you to use one 
that's small and cramped. 

Not one of our competitors 
can rival our memory and stor- 


It feds like the others 


They did. 


age capacity. The most RAM 
others offer is 2.6 Megabytes, 
which looks very small next to 
our 6.6 Megabytes. Storage is 
another story. The internal stor- 
age capacity of all our major 
competitors put together can't 
equal the storage capacity of a 
single COMPAQ PORTABLE 111 
We even offer an attachable, 
portable expansion unit, with 


two full-size industry-standard 
slots so you can add features of 
your own. 

It stands to reason that if our 
competitors had included some 
of the features we offer, chances 
are they would no longer be por- 
tables. This might be why 
Compaq sells more portable 
computers than any other com- 
pany in the world. 



[left something out. 



camPAa 


It simply works better 





The new COMPAQ PORTABLE HI 
is actually half the size of our first 
portable. It's also the fastest porta- 
ble computer in the world today. 

With a processing speed of 
12 MHz, its 80286 microprocessor 
is noticeably superior to most 
advanced-technology desktops. But 
processing speed, as most serious 


business users know, is only one 
facet of high performance. 

The greatest limiting factor 
of total system performance is 
the speed of disk drives. The fixed 
disk drives in the COMPAQ 
PORTABLE III are three times 
faster than most others, with an 
average access time of less than 





30 milliseconds. We also built in '' 
high-speed RAM. Tbgether, these 
enhancements work with the 
high-speed processor to avoid : 
system bottlenecks, thereby max- ^ 
imizing information flow. You '*> 
can even add an 8-MHz 80287 
coprocessor to accelerate math- 
intensive work. So now there's 


run even faster since- 




less wait, with less weight. 

The COMPAQ PORTABLE III 
is the most advanced portable in 
the world and offers the sophisti- 
cated user features normally asso- 
ciated with desktops. As with 
any computer we aesign, we 
make your needs our blueprint. 
Compaq gives you more function- 


ality, versatility, power, memory, 
storage, and performance to go. 

Through innovative design 
and engineering, we've built even 
more into an even smaller pack- 
age. So once again, Compao has 
set a precedent, a standard oy 
which all other portable comput- 
ers will be judged. 



weVe lost a few pounds. 



camPAa 


It simply works better 



We obviously designed the 
COMPAQ PORTABLE III for the 
open road. But what makes it 
exceptional is that it can also 
hold its own on a desktop. Its 
speed, memory, and storage ca- 
pacity help it outperform most 
desktop PC's. As an executive 
ower tool, it can handle your 
iggest spreadsheets and largest 
data bases. And its ability to net- 
work and communicate with 


mainframes will also surprise you. 

So perhaps it's not surprising 
that the COMPAQ PORTABLE 
III, like all of our portables, isn't 
just for people who are going 
places. It's also for those who 
appreciate a footprint that's 
nearly 50% smaller than the 
average desktop computer. This 
built-in versatility proves 
Compaq always has a better 
handle on personal computing. 


See the new COMPAQ 
PORTABLE III on a desktop 
near you— at one of over 3000 
Authorized COMPAQ Computer 
Dealers worldwide. 

For more information 
or the dealer nearest you, call 
1-800-231-0900 and ask for 
Operator 31. In Canada, call 
416-449-8741, Operator 31. 

©1987 Compaq Computer Corporation. 

All rights reserved. Printed in the U.S.A. 


This COMPAQ PORTABLE III 
is so busy in the office, 
it doesrit get out much. 
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It simply works better 


$1199 

DON’T PURCHASE THE VECTOR MACH 8 
286 COMPATIBLE ON PRICE ALONE. . . 
BUT WHO COULD BLAME YOU? 



Evaluation units 


and dealer incentive programs 
available to qualified applicants. 


For the growing legion of perfectionists who refuse to sacrifice 
American-made quality, the Mach 8 by Vector Computer Research is 
becoming the personal computer of choice. 

From its gold-etched circuits to its three-year lithium battery, the Mach 8 
286 Compatible houses only the industry’s finest components. 

Each system is backed by a 30-day money-back guarantee, a full-year 
replacement warranty, extensive operational and technical documentation, 
and the industry’s finest technical support. 


VECTOR RESEARCH 

803 S. ADAMS 

FREDERICKSBURG, TX 78624 
(512) 997-6001 
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MACH 8 

286 COMPATIBLE 
SYSTEM 
FEATURES 

$1199 

• 8 MHz 80286 
Switchable to 6 MHz 
(10 MHz Option) 

• 512KRAM 
Expandable to 1 MB 

• Award BIOS 

• 200 Watt Power 
Supply 

• 1 .2MB Teac Floppy 
Disk Drive 

• Western Digital Dual 
Controller 

• Clock/Calendar and 
Battery Backup 

• Keyboard Option of 
Click-Type or Quiet 
Tactile Feel 

• 8 Expansion Slots 

• External Hardware 
Reset Switch 

• 80287 Optional 
Coprocessor 

• Extensive Setup 
Software 

• Guide to Operations 
(Includes In-depth 
Technical Reference) 

• Complete Burn-In 

• Factory Configuration 

• FCC Approved 



Tiecmar Set the 
Standard for ExceUence 
in lape Backup. 


Now WfeVe 


Topped It 


Introducing 

< 31-125 


Nobody has to tell you that Tecmar is the leader 
in tape backup systems. Alter all. more than 
70,000 users have chosen Tecmar’s popular 
QIC-60™ 60MByte products to protect their data. 

TbeNewStandsrd. And now, Tecmar has set 
the new tape backup standard for massive data 
storage applications-with a 125MByte tape 
system for IBM PC/XT/AI, Compaq 286. 386 
and compatibles. It's called the Qr-125, the fust 
in Tecmar's new Qualitylape™ family of products. 

TTie Paformiace Leader. The 01-125 internal 
and external drives incorporate industry-stand- 
ard SYTDS”' tape drive software, are QIC-120 
hardware compatible, and employ the high-telia- 
bility Wangtek drive. Performance 



• Netvrork compatibility with Novell. 3COM 
and IBM Tokm Ring. 

• Automatic and unattended backup. 

• 3M 6157 streaming cartridge tape 
compatibility. 





• On-line backup speed of 5MBytes per minute 

• Rle-by-file or mirror-image backup and restore 

• And much more 

JVvo-Kar Warranty Plus. Best of all, with the 
Qr-125 you get Tecmar quality backed by the 
industry's only two-year warranty including the 
new QuickTum™ Quality Service program. If 
you have any trouble with your Tecmar Qr-125 
in the first six months of operation, we'll send 
you a replacement within 48 hours. 

EasyAvailabihty.TeaDai '"'5 ' 

products are available at 80o3^, 

ComputerLand? Business- 

Land? Entre Computer JtWi.liTTfMi 

Centers and Sears Business 

Systems Centers nationwide 

Stay wfth the Leader. So. when you need tape 
backup go for the top in quality, reliability and 
performance It's Tecmar— again. Call Tecmar 
for more information at 12161 349-1009. 

Q1C..0 b a trademark ol Cblondo Monofy Systems: SYIOS is 1 
trademark oi Sytron Corp. : IBM PC/XT/^ are registered trade- i 

marks ol Interrutional Business Machines Corp. : ComputerLand is a 
registered trademark oi ComputerLand Corpwation; BusinessLand 
isa registered trademark of BustnessLand Corporation. 


TEOMf 

a subsidiary of Reaon. Inc 

The Rawer Behind Your PC 


Tecmar. Inc. . 6225 Cochran Road. Strion, Ohio 44139-3377 
Telephone: (216) 349-1009. Telex: 466692 
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VIEWPOINTS 


■ JOHN C. DVORAK 

1 

Too MANY 


COLUMNS, TOO 


LITTLE TIME 

\ -y -Z 1 

Here’s everything you need to get started on a lucrative career as a computer magazine 
columnist, right on this page. Fame and fortune, guaranteed. 


P eople often ask me how can I write 
so many columns. “How do you get 
enough ideas? It must be a prob- 
lem,” they say. It turns out that the prob- 
lem isn't getting enough ideas. The prob- 
lem is getting urn many ideas. I handle this 
overabundance of brain power with a 
semiannual do-it-yourself column in 
which I freely give away superb column 
topics and ideas that I simply don't have 
time to write because too many new ones 
are piling up. I suggest that you take at 
least one of these fascinating topics and 
write a few columns for a local magazine 
or newsletter. Here are the topics; take 
your pick. 

The first topic is a rhetorical question: Is 
it still possible to start a successful soft- 
ware company? There are some who feel 
that the game is over. Others think that the 
big money is yet to be made. What do you 
think? 

Is there anything new in the world? 
This column would discuss the fact that the 
electronic spreadsheet seems to be the only 
original idea put into practice on a micro- 
computer — and that this machine can do 
nothing other than act as an expensive 
typewriter and Rolodex. 

Can IBM make a comeback? It's pretty 
pathetic that we can talk about a comeback 
for a company that totally dominates the 
computer industry already. Do we really 
want these guys to make a comeback? 
What would such a comeback be like? The 
topic is too .scary for me to write about. 

Will Digital Equipment Corp. ever be a 
player? DEC is always good material for a 
column or two. I remember when it was 


first suggested that Digital would build a 
desktop machine. “DEC'll kill IBM. It 
knows all about little machines,” was 
what industry pundits divined. Exactly 
why DEC can't perform well in the low 
end of the market is a mystery that is worth 
exploring. 

The future of the retail operation. Since 
day one, observers have predicted that re- 
tailers cannot make money selling person- 
al computers. Back in 1979 some guy 
claimed that they make all their money 
selling magazines. Now they don't even 
carry magazines. This idea immediately 
brings to mind another title: Hoh’ has com- 
puter retailing changed? It seems to me 
that it has turned into a frightfully boring 
business. 

The BBS movement — “promises, 
promises." Here's a good topic for the am- 
ateur sociologist. What ever happened to 
all the pie-in-the-sky hopes for the BBS 
movement? I don't know if you've noticed 



but what were once called Community 
Computerized Bulletin Boards have turned 
into nothing more than software down- 
loading services or clearinghouses for un- 
usual cults such as druids or sadoma.soch- 
ism clubs. What happened? Druids, there 
seems to be an incredible interest in the 
Christian community in computers. Why 
are ministers in small churches so hope- 
lessly enamored by the things? There ate 
no less than two software companies that 
have put the entire Bible on disk. What's 
the attraction? 

Software broadcasting. This one really 
cracks me up. In fact, I recently had lunch 
with a fellow starting up a new software 
broadcasting company. If you haven't 
heard of software broadcasting, it's a tech- 
nique whereby you broadcast over the air- 
waves (usually on a subcarrier) software 
that can be received and put on disk by 
some guy with an antenna hooked to his 
computer. For some unknown reason (at 
least to me), there ate people roaming 
around who think this is a fabulous idea. 

How do they get that way? 

This brings me to my last topic: an 
overview of all the cracki>ol schemes, in- 
cluding the above. A whole article begs to 
be written about crackpot keyboards and 
input devices. And I'm not talking about 
the Dvorak keyboard, either. I'm talking 
about keyboards shaped like balls and key- 
boards with keys all over the place. And 
let's not forget foot pedals and micro- I 
phones as input devices. | 

These ideas should get you started on a | 
new and lucrative career as a computer col- | 
umnist. s 
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So, how do we do It? 


MICROPORT offers SYSTEM V/AT at a 
fraction of the price of the competitors 
simply because we build on the generic 
System V/286 product from AT&T. This en- 
tire utility package from the certified 
release has been copied directly to 
SYSTEM V/AT— without so much as a 
recompile Not only does this mean that 
MICROPORT can offer SYSTEM V/AT at a 
remarkable low price it also guarantees a 
level of quality present in few (if any) other 
UNIX-sy^em implementations. (And, since 
our staff was part of the group that im- 
plemented the standard S^tem V/286 
port for Intel, MICROPORT can offer com- 
prehensive support for the system, as 
well.) 


And a dollar change 


Turn your PC into a 
multi-user system. 


Convert your IBM PC-AT 
(or compatible) into a multi- 
user/tasking UNIX work 
station— at absolutely the 
price anywhere, any time. 
Based on the AT&T-certified 
UNIX System V/286, the 
MICROPORT SYSTEM V/AT 
is designed for use in vir- 
tually any computer environ- 
ment, from office automation 
to software developmenl 


Over 200 utilities 
come standard. 


Dynamic disk buffer allocation provides 
RAM disk performance for systems with 
large memory configuration, 

on virtually all PC-AT clones. 

• Binary compatible 
with the AT&T 6300 
Plus UNIX System. 


Grep. awk, sort split cut paste, vi and 
ed (and many more) now let you search 
and modify files, make use of electronic 
mail, emulate terminals, calculate elec- 
tronically, convert data and publish. 

SYSTEM V/AT is more than a look-alike. 
It was (derived from AT&T's own UNIX 
System V release 2 iAPX286. It thereby 
contains standard System V features the 
competitors don't support such as the 
powerful symbolic debugger, sdb, the 
shell-layering job-control facility and the 
F77 Fortran compiler, as well as program- 
ming tools such as ctrace, cflow, and bs. 
Also standard is File System Hardening 
which greatly reduces data loss in a power 
failure. 


Wbnt some more features? 


• Console driver providing ANSI terminal 
interface for monochrome, CGA, 
Hercules and EGA cards. 

• Multiple Virtual consoles allow up to 
four virtual windows of operation. 

• Record and File Locking 

• Supports the 286's 16 megabyte virtual 
address space and fully utilizes its other 
advahce features. 

• Supports all standard IBM drive types 
and most non-stantJard hard-disk 
drives. 

• Requires only one hard-disk partition, 
and allows DOS to reside on the same 
hard disk. 

• Provides utilities to transfer files toand- 
from DOS file systems. 

CIRCLE 170 ON READER SERVICE CARD 

UNIX and Owa ar* * uadamark* of ATtT 

IBM aiM IBM PCAT ne uadwnaiM ol iBM COAPOAATiON 

SYSTEM V/AT • a iradamanr ol UiCAOPOfn SYSTEMS. MC 


We've provided everything: Make, 
yacc, lex, sees, cflow, ctrace plus every 
standard System V software-development 
tool. The F77 Fortran compiler. And the 
AT&T Portable C compiler for the 286. Both 
C and Fortran compilers generate 287 in- 
structions directly— for systems not com 
taining 287 math coprocessors, a kernel- 
resident IEEE-compatible 287 emulator is 
provided. The large-model code produced 
by the compiler is among the densest and 
fastest currently available. 


The price is even better than you 
thought Order right away and well return 
one silver dollar just as rapwJly, with your 
product shipment (If you'd like a little more 
time we'll apply that dollar to the cost of a 
bnxjhure— which we'll send right away 
trxi) 

NOTE: Educational institutions— Call 
about our nominally-priced site licensing 
and source code 

60 DAY UONBYSACK GUARANTEB 


Aniliiclollar change. 


r‘ 



To order: Compiete the information below. Your 
attractiveiy-packagecl and fully-documented order will be 
shipped within two weeks. 

MICROPORT SYSTEMS, INC 

10 Victor Square 

Scotts Valley. CA 95066 

800/82^UNIX or SOO/PC^UNIX (outside CA) 


‘ RUNTIME SYSTEM Includes the SYSTEM V/AT ooeraion 
system and over 200 utririres. lof two users 

QUANT $160.00 

□ SOFTWARE DEVELOPMENT SYSTEM The complele 
Software Generation System lor 266 dev^opment 

OUANT $169.00 

~ TEXT PREPARATION SYSTEM Includes nroll. iron speU 
and ottrer programs 

OUANT $169.00 

□ THE COMPLETE SYSTEM Coniams an three oaOtages 
indcated above 

QUANT $439.00 

□ OPTIONAL thfeeloeight-user upgrade 

OUANT $169.00 


Subtotal 

(CA residents add 65% tax per copy) 
Shipping and handling charges (In trie USA 
$1400. m Canada $1800 and m Europe SttO 


a VISA D MASTERCARD □ BANK DRAFT 3 CHECK 
CARD NUMBER EXP DATE 

^ Send a broclYure only and Keep me on your making list 
please 
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Inside track 


To sweat or not to sweat. Turning an 80286 into an 
80386 effortlessly. 


H ot-rodding the PC Dept.: The hot- 
test project in Silicon Valley is the 
once-secret Intel project to design a 
new version of the 80386 chip that can 
use 1 6-bit memory and be pin compadble 
with the 80286 chip. At the same time it 
should be able to tun all 80386 software 
and forthcoming 368-oriented operating 
systems. 

The reason the company wanted to 
keep the project under wraps is that it 
fears that ^es of the 80286 will dwindle. 
In other words , the company figures peo- 
ple will view the 80286 as some sort of 
stopgap processor and cease buying it. 

My t^e is entirely different. If the 
product is truly pin compatible and can 
become a swappable part (supposedly 
you can pull out an 80286 chip and drop 
in the 16-bit 80386 in much the same way 
a V-20 can be dropped into an 8088 slot), 
then 1 feel that people will gladly buy 
80286 machines, knowing that the up- 
grade won’t leave them with a white el^ 
phant. Unless the new Intel part requires 
extra support chips, there is no reason to 
wait for an 80386 machine — buy an 
80286 and upgrade later. 

Meanwhile Dept.: The mmors con- 
tinue to fly about IBM and its future as a 
dominant force in the world of the desk- 
top computer. The new operating system 
(still called ADOS as of this writing) has 
created a load of gossipy stories. Let's 
summarize them by saying that it seems 
the product has been misnamed. It 
shouldn't be ADOS but, perhaps, 
ADOG. That must be the name because 
that's what everyone is calling it. 

Besides the fact that far too many pio- 
grams refuse to work properly rurming 
under ADOG . . . er . . . ADOS, it 
seems to be noticeably slow. Manufac- 
turers of utilities tell me that few (if any) 


of the utility programs that deal with disk 
I/O, and surely none of the packages that 
are memory resident, will work with the 
new operating environments. In fact, it 
seems that the little add-ons and fancy 
enhancements will only work if they ate 
device drivers. That means that in your 
CONFIG.SYS file you’ll have a slew of 
new DEV1CE=W1DGET.SYS state- 
ments. "It will be worse than the memo- 
ry-resident conflicts ever were,” says 
one observer. There’ll be dozens of de- 
vice drivers fighting for the same inter- 
rupts. Bombs away. 

As you begin to see this trend emerge 
in the next couple of years, take my ad- 
vice, the same 1 give for memory-resi- 
dent programs: avoid programs that have 
rigid requirements such as “make sure 
this is the last device driver you load . ’ ’ 

Genuinely Interesting Software 
Dept.: While on the subject of utilities, I 
see that the successful Paul Mace (known 
best for his Mace Utilities) is publishing 
other obscure utility programs. One of 
the most interesting is HTEST/HFOR- 
MAT from Kolod Research. This is a 
hard disk utility that among other things 
has a utility called HOPTIMUM. This 
program optimizes the interleave of 
your individual hard disk for maxi- 
mum performance. The interleave val- 
ue of a hard disk refers to the way the sec- 
tors are laid out on a hard disk. They are 
scattered in such a way that the head 
won’t miss them as the platter whirls by. 
The IBM PC is notorious for using an in- 
terleave that is too conservative, thus 
hurting performance. But determining 
the exact interleave for maximum perfor- 
mance has, until now, all been by trial 
and error. This does it for you by trying 
and testing various interleaves automati- 
cally. The package includes other nifty 


hard disk utilities, too. It’s $89.95 from 
Paul Mace Software. Call (503) 488- 
0224 or write Paul Mace Software, 123 
N. First St., Ashland. OR 97520. 

You Have to Wonder Dept.: Perfor- 
mance nuts are still moaning about the 
slow speed of the PostScript drivers crop- 
ping up in desktop publishing packages. 
Taking an hour to output a complex logo 
isn’t acceptable in this day and age. Per- 
haps it’s why Hewlett-Packard has gone 
its own way. The hot rumor is that HP 
will introduce a faster interface processor 
PC card that will blow PostScript and the 
LaserWriter away. I’ve heard ten times 
faster. I’m prepared to believe three 
times faster. But then again, a banana 
slug is faster than a LaserWriter. 

This brings me to a point of infor- 
mation. 

How does one deal with the concept 
of “desktop publishing”? What exactly 
does it mean? Our illustrious West Coast 
editor. Stew Alsop, likens it to nothing 
more than a vertical application. It’s not a 
world unto itself. It’s more like a spread- 
sheet program. And like a spreadsheet it 
moves around chunks of data for the 
purposes of producing a fancy output. In 
the case of a spreadsheet, the fancy out- 
put is a printed spreadsheet. The desktop 
publishing package produces a fancy let- 
ter or brochure or newsletter. 

So it’s a category of product, nothing 
more. And it’s nothing new, either. 
Products like Fancy Font, Fontrix, and 
other programs that maximized the dot 
matrix printer are not that different. The 
resolution has improved and image ma- 
nipulation has been added. Combine this 
with the emergence of the desktop scan- 
ner and you have desktop publishing. 

What I’m waiting for now is for some 
sharp Japanese company to recognize the 
fact that the scaruier, laser printer, and 
copying machine can be combined into a 
laser-printer-photocopier-scanner- 
fax-machine all in one box. Sell me one 
for $995, please! Hi 
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Harvard Profes 
is better int 


Introducing the one desktop 
publishing program to help you look 
your best in the long run— and the 
short run. New Harvard Professional 
Publisher has all the important 
features you need to produce truly 
professional documents on your 
IBM PC, from one page, to ten pages, 
to hundreds of pages. 


HPP handles virtually all the 
details automatically. Just develop 
your own style sheet and create a page 
desi^.Then Harvard Professional 
Publisher automatically flows text for 
page after page, placing headlines, 
subheads, continuation messages 
and page numbers along the way. 

While you concentrate on your 


messa^, HPP concentrates on gving 
it maximum impact, with sophis- 
ticated typographic systems, like 
widow and orphan control, automatic 
leading, vertical justification and 
column balancing. 

But, when you want choices, 
HPP really delivers, too. Interactive 
on-screen editing lets you make 


AUTOMATIC KERNING AND TRACKINC 
Achieve a truly professional look, with 
automatically tightened letter- spacing. 
HPFs trackingjunction goes even 
Jurther, by tightening large type, too. 


AUTOMATIC CONTINUATION 
MESSAGES 
Automatically flows textjrom one page 
to another, inserting "continued on’ 
and ‘continuedjrom "messages. If layout 
is revised, page rtferral numbers are 
automatically updated 


HYPHENATION AND BEST-FIT 
lUSTIFlCATION 

Automatically seeks optimum word 
spacing, letter spacing and lyphenation 
using both dictionary and al^rithmic 
methods. Jbr a sophisticated, professional 
appearance. Widow and orphan 
controis, too. 


IRREGULAR RUN-AROUNDS 
Effortlessly flows type around irregular 
images, using variable word-spacing 
and automatic hyphenation controls for 
superior results. 


SCANNED IMAGES 

Imports, enlarges and reduces scanned 
line art and photographs, plus images 
created with free-drawing programs like 
PC Paintbrush. 

i: Software Publishirtg Corporation 








sional Publisher 
he long run. 


revisions on the spot. And HPP's 
"WYSIWYG" display lets you place all 
text with pinpoint accuracy. 

Choose from a variety of type 
faces, styles and sizes. Even foreign 
and mathematical character sets 
are no problem. 

Plus, with HPP you can adjust 
leading, design with reverse type. 


expand or condense a face and easily 
add enhancements like drop caps, 
grey tints, rules and boxes. 

So don't just make a page, 
make an impression, with Harvard 
Professional Publisher, In the long 
run, you'll be glad you did. 


For more information, see 
your local SPC dealer or call 1-303- 
799-4900 for a free brochure. 

Runs on IBM PC and other 
compatible MS DOS computers. 
Software Publishing Corporation. 
P.O. Box 7210 Mt. Vie»’. 

CA 94039-7210. 


AUTOMATIC PAGE STYLE FORMATTING 
Set up a page style once, and HPP will 
follow it automatically, inserting 
headers.footers. rules and boxes. Even 
different styles for left and right pages. 


IMPORT CHARTS FROM LOWS 1-2-3 
Easily incorporates spreadsheet print 
files and charts from Lotus, plus 
high -quality Harvard Presentation 
Graphics images. 



AUTOMATIC PAGE NUMBERING 
In addition to placing page numbers 
automatically. HPP can handle a variety 
of numbering ^tems like sectioni page 
definitions and more. 


CAPTIONS ANYWHERE. 
EVEN ACROSS COLUMNS 
With HPP. its easy to 
instantly place text 
-any place you want it 


■^nning oick 
KDoi 


HANGING INDENTS 
A utomatically creates hanging and 
paragraph indents, in addition to 
automatic alignment of lists and 
bullet points. 



Graduate to Harvard 
Professional Publisher. 




"Rampage’ 286 Offers Up lb 
2 Megabytes Of Memory For 
Our ATs and XT 286s. 

Linda's job requires her to be 
a jack of all trades... accountant, 
writer, even market researcher. 

To get the job done she uses 
specialized software applications— 
1-2-3’ for spreadsheets, WfardStar’ 
for writing and dBASE III' for her 
extensive database files. 

Moving between applications 


was time consuming until Linda got AST’s Rampage 
286. With the operating environment software 
AST includes with all its expanded 
memory boards, she's able to load 
her applications directly into 
RAM once in the morning. 

Now she jumps from applica- 
tion to application with the touch 
of a key And she can even do sev- 
eral tasks, using multiple applica- 
tions, at the same time. Rampage 
286 was the right choice for Linda" 



"V\fe Needed’Vfersati 

Sdutio 





"Advantage Premium' For A 
Combination Of I/O Ports and 
Expanded Memory. 

Bill is setting up his new 
AT with a modem to send and 
receive infonnation, a plotter to 
plot and analyze data, and a 
letter-quality printer for reports 
and letters. 

V\fe knew he'd need extra 
ports. So we ordered his AT with 
AST's Advantage Premium. It 
offers the same expandetl 


memory features of the Rampage 286, combined 
with one or two serial ports and a parallel port— 
all in a single slot. 

With 2 Mb of expanded memory 
Bill intends to set up large RAM 
disks and print buffers. 

Advantage Premium gives AT 
users, like Bill, all the power 
and flexibility they need. 
Maybe that's why PC 
Magazine selected it as 
Editor's Choice for AT multi- 
function boards!" 


fe AT Memcay 
ns. We Chose AST” 


"For Business Graphics.. .Rampage/EGA Is The 
Right Single-Slot Memory/EGA Solution. 

In accounting, Rick, uses EGA-color 
graphics to convert data into charts and graphs. 
These images help him to quickly analyze and 
understand the mountains of data his department 
acquires. He's found that EGA offers the sharpest, 
cleeirest images. 

Rick also creates big spreadsheets using the 
expanded memory version of Lotus' 1-2-3. And here 
Rampage/EGA's 2 MB of expanded memory can 
come in mighty handy 

When we added EGA capability to other ATs, 
Rick recommended AST's Rampage/EGA. He said 
it works with popular monochrome, color and 
enhanced color monitors and makes 
upgrading a system easy. V\t> took his 
advice. Now Rick is the 
Accounting Manager." 




"Extended Memory Is Supported, Tbo! 

V\fe use extended memory for laige 
RAM disks and print buffers. And it's com- 
patible with current and future protected 
mode operating systems, like XENIX.'" 

"Now Get A Special Offer On Lotus Metro! 

Buy an AST Premium Series Board before June 
30th and get a special offer on your purchase of Metro. 
Metro is a memory-resident, desktop-management 
program with 12 accessories and a macro generator. 
Its designed to help you save time by providing 
greater access to the power of your PC!" 

lb Learn More Call (714) 863-148a Or send 
the coupon to AST at the address below. 

ASTimirkrti pnWiMft mirUirktr-m fmniprraO 44! S6il4%fO. m Ikr far hiU call M42 (MM Wit. mt'aihiitr 
(till 416 H26 7414 AXT. tkf .^.VT Hiimpaip- ttaJ Sufldr/Vlu itgpk'ivtl fititli-miirby ,iml I'nmiiim Ni-rh'% 
amt SLcnikrirmmm Iphhmiirtii^ AST IkMiivk. Im l.aha amtl~2-3 ami .\U tai timkimirts 

t Anl r yw */ Crwp tlBASl III rrpitrml tmilrmarii i4 Adikm-tilc VimtSlar irpylfinl Inhliimiii- al 
MKHiPni latTmtitiaiMl Otynplit ' AST Im AH (rv-rnd 

"Pi' Miipiaar ItlUar"! UuiitrkirArMiilhhim him Hatitil f,i4miiy I9l<7 

Yes, send me informaiion on AST's Premium Series boards for die AT! 
Name 


Cuy/Siate'Ziji 


) 


Telephone ( 

Send to; AST Research, Inc., 2121 Alton Ave., 
Irvine. CA. 92714-4992, Attn; MC 

4/14/87 
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BOB STANTON HAD A GREAT IDEA. 
AN HOUR LATER HE WAS TESTING IT. 


Appointments. Everybody 
takes them — dentists, auto- 
body shops, dance instructors. 

And lots of computer applica- 
tions need appointment 
screens. 

Bob thought that a calen- 
dar made a terrific graphic 
metaphor for taking appoint- 
ments. Simply use the arrow 
keys to pick an open date, then 
press the Enter key, and up 
pops an appointment window. 

Lucky for Bob, he’s a 
CLARION programmer, one of 
a fast growing cadre of super-productive application developers. 

With clarion's Screener utility, he painted a white calendar on a black back- 
CTound. Then he drew a white-on-blue track around the page and between the days. 
He typed in the days of the week — and voila! — a calendar! 

CLARION knows that a PC monitor is refreshed from memory, so it treats a 
screen layout like a group of variables. Just move data to a screen variable, and it 
shows up on the monitor. 

Bob set up dimensioned screen variables for the days of the month and a screen 
pointer for selecting a date, and he was done. Then Screener generated the code . 

Then Bob drew the appointments window, built an appointment file, filled in the 
connecting code and tested it — ONE HOUR AFTER HE STARTED! 

Testing was a breeze. Screener doesn't just write code, it compiles your source, 
displays a screen, gets the changes, then replaces the old code in your program. 

So here are Bob's appointment screens. You can see the source listing to the right. 
We marked all the code Screener wrote for him. 



! 
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I ¥niY aARMN? 

Why are application developers everywhere 
I changing to CLARION? 

Because CLARION gives you all the tools 
you need: a coupled compiler and editor; screen, 
report, and help generators; an import/export 
utility; a sort/backup/restore utility; a format- 
ted file dump; a DOS shell — and much more. 

Because with CLARION 's comprehensive 
data management routines, records can be 
locked and files shared on Novell®, 3COM®, 

IBM® PC Net & Token Ring, Multi Link®, and most other networks. 

Because CLARION is «o/ hardware locked or copy protected. I^n-time systems 
are free and soon you will be able to translate CLAMON into native machine code 
(.EXEs). 

And best yet, the price of CLARION vl.l is just $395 plus shipping and handling. 

You’ll need an IBM PC or true compatible with 320KB of memory and a hard disk drive. CLARION vl.l 



also comes with a 30-day money back guarantee. 

So call now and order CLARION vl.l. or ask for our 
detailed 16-page color brochure and reprints of major reviews. 

800/354-5444 


3 ^ 


CLARION 


from BARRINGTON SYSTEMS, INC 


150EMrSMIP}JEBM^^^^J0IIH«0BEJgyWgM3306^^^^J«^7K^555 


Copyri^ 1966 Barrington Systems, Inc CLAIUON ts a registered trademark of Barrington Systems, Inc. IBM is a rmstered trademark d International Business Machines Corporation 
Ncwll IS a registered trademark of Mrvell, Inc 3C(M is a registered trademark of XOM Corporation Multi Link is a registered trademark of Software Link. Irtc. Dept A9 
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■ PETER NORTON 


Wrestling with 

THE LASERJET PLUS 



Taming Hewlett-Packard’ s LaserJet printers is a challenge that has clear rewards. Norton 
details his exploits and, on the following pages, Jim Seymour reveals a few other solutions. 


A s regular readers of this column al- 
ready know, I’m a big fan of the 
Hewlett-Packard Laseijet printer, 
especially when Microsoft Word is driving 
it. The near-typeset-quality documents 
you can get out of this combination are 
really terrific. I do all my best-quality cor- 
re.spondence on it and, until recently, was 
using it to typeset my software manuals 
too. (For that I've now moved up to the 
Apple LaserWriter — a more expensive 
step that many people would not want to 
take.) 

I’ve had some ups and downs with the 
LaserJet, experiences that I thought would 
be worth sharing with you. If you have, or 
ate thinking of getting, a Laseijet, you can 
avoid my mishaps and go straight to the 
successes. 

The original LaserJet had only a limited 
graphics capability and could get its fonts 
only from plug-in cartridges. But when the 
fancier LaserJet Plus model appeared, it 
added more graphics and the ability to take 
downloaded “soft” fonts. 

I thought that would be terrific, and so I 
upgraded my LaserJet to a Plus. But in the 
end I was disappointed by it, and, for 
many people, I wouldn’t recommend it. 

My main disappointment was in how 
clumsy the soft fonts were to use. I expect- 
ed that the procedure was simply to start 
the day by turning on the machine and 
downloading the fonts for a day’s worth of 
use. (Downloading fonts, by the way, is 
painfully slow for the serial-port version of 
the Laseijet; with a parallel port it’s much 
quicker, but hardly instantaneous.) Under 
the right circumstances that may do the Job 


for you, but I found that the programs I 
used with the LaserJet would either ignore 
the soft fonts I’d loaded, insisting on using 
a cartridge, or worse, clear my soft fonts 
out and download their own, doing it again 
and again each time I printed. 

The result was that I found that soft 
fonts were so impractical and time-con- 
suming to use that 1 avoided them, except 
for the few times 1 Just really had to have 
their benefit. 

That’s not what we look for in a tool. 
We want good tools to enrich our lives and 
work all the time, not tools that we have to 
fight with to make work. On that basis, 
while I do highly recommend the basic La- 
serJet, for most people’s everyday work I 
don’t recommend the more expensive Plus 
version. 

RECOMMENDED On the other hand, 
in my most recent adventure with the La- 
seijet, I’ve uncovered a way to get good 



typeset-quality printing and to beef up the 
variety of things you can do on the printer. 

It’s the new “Z” font cartridge (also 
known as the Microsoft 1 cartridge), de- 
veloped by Microsoft and Hewlett-Pack- 
ard together. 

If your software can take advantage of 
the Z cartridge, you’re in for a real treat. 

The Z cartridge takes everything I’ve liked 
about the old F cartridge and goes several 
steps further. With the Times Roman font 
you get the full set of roman, italic, and 
boldface variations for both 10 point and 
12 point; ditto for the Helvetica face. That 
makes both Times and Helvetica really us- 
able for the first time. 

All too often, when it comes to comput- 
ing, every shiny red apple (and Apple) 
comes with a worm in it. In the case of the 
Z cartridge, the worm surfaces in the way 
Microsoft Word chooses to use the car- 
tridge. 

For reasons that have more to do with 
benefits to come than with current use, the 
Z cartridge has two variations on its type 
fonts. One is the familiar ASCII and the 
other is something new to LaserJet car- 
tridges called ECMA. ECMA has one 
flaw that I find hideous — instead of giving 
us nice typeset-quality single-quote char- 
acters, it has an extremely ugly version of 
them. 

If you’re not into typeset-quality laser 
printing, this might sound like no big deal. _ 
but the whole point of using a laser printer « 
with good fonts is to get a result that looks | 
as good as a printed book. One of the nu- | 
ances of quality printing is the use of the I 
two single-quote characters (the forward i 
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VIEWPOINTS 


■ PETER NORTON 


and backward single quotes, also called 
the apostrophe and reverse apostrophe). If 
you decide to double up these characters 
instead of sticking with the double-quote 
character, you can manage to produce a 


professional-looking set of quotes. 

That is, except when you're using the 
ECMA symbol set — v/Wich Microsoft 
Word chose to use. much to my chagrin. (I 
did figure out how to get it the way I want 


it, though; you can find the gritty details at 
the end of this column.) 

In spite of that annoyance, the Z car- 
tridge is a delight, both because of its se- 
lection of fonts and sizes and because Mi- 
crosoft and Hewlett-Packard have finally 
gotten the letter spacing right. 


‘‘Watson keeps our top clients 
happy and brought us 16 
new accounts the first month.” 


Hank Oiilespie. Mana»r 
Robert Thomas Securnies 
ingleside. lexas 


At Robert Thomas Securities, Watson lets 
clients place orders and get personalized 
market information around ttie clock from any 
pushbutton phone. The service is so popular it 
brought the firm 16 new referral clients the 
first month! And at a very reasonable cost: 
Watson, a multi-purpose voice processing 
option for IBM PC, XT, AT, and compatibles, 
h^ a ba^ price of only $498. 

For an ear-opening demo on how Watson 
can help you manage business communica- 
tions better, 1^00^ WATSON. In Mass., 

(617) 651-2186. 



Natural Microsystems Corporation 


\totson £ a trademark of Natural McroSystems Corp. IBM PC. XT and AT are trademarks of International Business Machines Corp. 


CIRCLE 521 ON READER SERVICE CARD 


OUT WITH THE BAD AIR Oneofthe 
things that's been an ongoing source of 
amusement and fnistiation is the mystery 
of why Hewlett-Packard has so much trou- 
ble taking the air out of its fonts. “Air” is 
the unnecessary blank space that intrudes 
between characters on a line. Too much 
air — or “fat" — spaces out the letters in a 
word and makes the typesetting appear 
clumsy and unprofessional. In subtle 
ways, it also slows down our reading, be- 
cause to the eye it separates letters into in- 
dividual visual units instead of packing 
them into complete words. 

If having too much air is a kind of fat, 
HP's original proportional-spaced font 
cartridge for the Lasetjet, the “B" car- 
tridge, was grossly flabby. In fact, the B 
cartridge's spacing was so terribly messed 
up that Hewlett-Packard had to replace it 
with an equivalent, but tighter spaced, 
“F" cartridge. 

Unfortunately, two tries weren't 
enough. Although the F cartridge was a lot 
better than the B cartridge, it still had too 
much air in it. 

Finally, on the third try, HP and Micro- 
soft got it right with the new “Microsoft 
I” cartridge. While the real purpose of the 
MS- 1 cartridge is to give a better selection 
of typefaces and point sizes, just getting 
the spacing right is enough to make it 
worthwhile to rush out and buy this new 
cartridge for your Lasetjet. 

[See First Looks, page 33, for a review 
of Hewlett-Packard’ s latest LaserJet print- 
er. And, on the following pages, Jim Sey- 
mour details his own adventures and some 
different ways to tame the testy HP print- 
ers. — Ed.] 

TECHNICAL DETAILS For anyone 
who wants to do it, here is how to modify 
Microsoft Word s printer driver to use the 
ASCII symbols, with their proper quotes. 
To do this, we’ll be using the MAKEPRD 
tool that comes with Microsoft Word, it 
translates printer definition files (PRDs) in 
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GREAT 

IBMP€ 

SOnWARE 



« POFUIM somnouif— Our best-sell- 
ing programs, just $7.95 each— exclu- 
sively designed and fully guaranteed 
by Software Express/Direct. 

SHCMl OfFOk Bvr anr two Muht- 


$n.9Si any thr^ Jor kigt 

tri^ori 


.95, or four ^ man for /inf 
90 . 9 B oudk ond oot uron moro 
mluo for yourmonoifl 




Fast win- 
dow design does all standard 
loan calculations, including 
missing factor option to calcu- 
late monthly payments at vari- 
ous Interest rates. Fast and 
easy printing of all tables. 


B Stop cutting and tap- 
ing your spreadsheet mod- 
els... 1-2-3 Printer easily prints 
models of all spreadsh^t pro- 
grams sideways on your EP- 
SON or IBM dot-matrix printer. 


fessionally- written business 
letters, suitable for many com- 
mon business situations, 
ready to use and customize 
with any word processing pro- 
gram. 



B A«ia^%iir 







Pt Great program for special 
events — prints continuous 
banner messages in seven- 
irKh high letters on your PC 
printer. Includes typestyles for 
EPSON/IBM dot-matrix printers. 

nanmncAU Spitf Me 

liMMW IMb Includes the 
most commonly- used irwest- 
ment calculations. Fast win- 
dow design includes Future 
Value, Investment and Annuity 
Returns. Regular Deposits and 
lots more, including fast print- 
ing. 


Great get- organized 
program prints the filename 
contents of your disks in re- 
duced-size type on commonly 
available self-stick disk la- 
bels. on your dot-matrix 
printer. 


Help Bold 
Adventurer Buster Cheops 
reach the Jewel-encrusted um 
at the top of Tuts Pyramid. 
Fun. fast, and very srteaky! 
(Color/Graphics req'd.) 


, Great beginner's 

Chess. Eight skill levels and 
hours of ^n. . .rtothing like it at 
three times the price (Color/ 
Graphics req'd.). 


90UD SOFTWJUlt mum. PfUOD HtOM MUr: 

tfo-fusK etuauumat mom moftwa 

tom rnouMim orummo mm (Am coumnttM) m emmm wtiove already 

gotten more value for their software dollar with powerful Software ExpressTDIrect products. 


— 1 Incredible software values carefully selected, evaluated and documented by our 
editorial staff... all programs shipped on high-quality diskettes /or instant use. Minimum order is $10 if these are 

the only programs vo u buy from us— order as many more as vou like. However. If vou order at least one ofhef 

POWJLw SOFTWARE package, vou may also order less than this $10.00 minimum. 


and complete 
project martager lor the PC. 
Also leatures full charting ca- 
pacities (E3270691|$UO 


Good innentory control program 
(or the small business 
(B2270781)* 


Create 

infintte custom databases (or 
your own applications. An ex- 
cellent. full-feetured 
program at a super pnce 
(82270791)'“ — 


useful business math and s 
bstKs functions 
(B227C>98i)#30 


sign cut-out command cards 
(or your favonte programs (EP- 
SON/IBM dol-matru printer 
req’d). (B3270951)#JO 


) Generate calendars (or 
any month and year 
(B2270961)|UO 


celient. complete tutorial cov- 
ers all aspects of PC use (or 
the nonce .colorful and iirter- 
Bctive! (E2280971)93;.JO 


' Improve 
your typing skills with this 
senes of keyboard dnils. 
(E2280791)#3JO 


great replacement (or the CX)S 
OIR command with many more 
useful features, mcludmg file 
son. file attributes, many dis- 
play options and much more 
(£3200182 (#31.50 


nSOMW S4VB Memory- 
resident uulity to prevent 
screen burr>-out— automatic 
limed screen turn-off (not Her- 
cules or PCjr compatible) 
(E22OO341)#ij0 


Recreate the mejor battles of 
tfie Civil War — see If you can 
beat History (82281781)35g 


L MUF 00nfl Memory-resi- 
dent program cures disk honk 
artd increases your disk drive's 


I MMfl IWttWR Suspect a 

drive problem? Full diagnostics 
for your floppy drives 
(E2200461>#LS0 


'Displays 
amount of memory aitocated 
for each memory-resfdeni pro- 
gram (Not (or PCjr) 
(E3300541)3S( 


[JMOM OMVI0 Max- 
imize EPSON power with two 

S ogrsms Set different retW 
'SON printer fonts from 
DOS . also memory resident 
screen utiKty to pnrK entire 
ISM character set. 
(E222O171)#U0 


lAMTTm RUMurr 

MMNF At last, professionsl- 
kMking business letiersl Turn 
your EPSONTIBM dot matrix 
printer into a near letter-^allty 
printer. (E322O291)#iL50 

nnwar 35001 Save 

pnnting tune allows you to 
print documents ntule running 
other programs 

lE3220a61)r“ 


rmmtrromianmA 

program to custom configure 
different fonts on any dot- 
matnx printer 
(E22209S1). 


1 mruwo-mmAoum Create Com- 
puter art with your PC! Excel- 
lent basic gravies creeiloo 
program using cursor keys 
(ColonOraphics 
req'd ) (82252191)#3L50 


rUMWC SCOaOfO Com- 
pose and play music scores on 
your PC (ColoriGtaphics req'd.). 
(B22S1611)|LS0 


n5C PUMO Pum Elec- 
tronic keybosnf to play your 
own music. 

(£2250651) ■ 


Excel- 
lent. versatile home financial 
analysis program ..analyze 
common household expendi- 
tures lB2260igi)#3M 


ni>a> 3 f 

Draw flow charts using Lotus 
1-2-3 (req'd.).{A2270111)7SB 


ns# ouaum Handy 
retirement planning program 
calculates your IRA .. how 
much to deposlt.net worth at 
future time, etc 
(B226O171)#LJ0 


_ Cat- 

atog your household belong- 
ings... good (or home iterance 
purposes (B23602Sl)#3jO 


Interest- 
ing persortal biortiythm cal- 
culator (B2260911)3Sr 


ITa 

complete, excellent genealogy 
package to document family 
ancestry (62260972)^^50 


the PC to generate rarviom 
tottery numbers. 
(82260912)708 


Name statesfcapttals ■ uses 
gfaphic U.S.A. map... popular 
and educatiortal (Color/Graph- 
ics req'd.) (82281781)#“ ““ 


fThe com- 
pleta astronomical information 
package, data for all planets 
and graphic displm (or a 
given date (Color/(k^ics 
req'd ) (E22829ei)#3j0 

nfWivnar Submarine 
tries to sink moving ships from 
your keyboard. 

(82290111)708 


Q5C MN0UIU Finally, pin- 
ball for the PCI Plays just like 
the old mechanical games but 
without all of the quarters and 
the wasted space Smooth flip- 
per and ball action (Cohx/ 
(jraphics req'd.). 

(E3290191) 


nflM0 Similar to the arcade 
favorite FROGGER 
(E22911714" 


Dodge and 
blest those cran space rocks) 
Great version of the classic 
"Asteroids ' Not AT or PCjr 
compstibie (Color/Oraphics 
req'd ). <E3295191)^j0 

□MMU^mOrThe 

(ate of our Nation is in your 
hands) Defend ma|or cities 
against a surprise imsslte at- 
tach (Cdor/Graphics req'd ). 
(E3291191)#3>50 


Fight 

■ vmi ooBiigm wicn me notori- 
ous Red won while defending 
your home base Not PCjr com- 
patible (Colori&aphics req'd.) 
(E329O181)#3.50 


l#Agood 

golf game for the anneheir 
golfer (£2290271)#“ ““ 


□5C iUnOIOtW An ex 

ceDent. interesting Astrology 
program Produces Star Owns 
and personalized Astrological 
report for your buthdate 
(£2290591)#* 


[JMIfa530M0UrAsimu- 

labon of a global ihei- 
monuciear war with the 
Russiaru (Coior/Qraphics 
req'd I (B22912S1)#L50 


□5C iNOMOMUr A well- 
done computehzed version of 
the Monopoly board game 
Color/Gra^ics suggested 
(E329O381)#1.#0 


□CAfni OUMRABM I 

excelleni sdverNure fantasy 



COU5CTIOM #40.0# 

□35 value-packed Software Channel programs for 
Business and Personal productivity - it's our entire 
collection of Business programs in the Software 
Qiannel. and It's Just $48.95 • you save $12.55 or 
20% off regular prices. (E1272091). 

mi a##!# coluenoff #45.0# 

□Save 40% 010 the price of all Software Channel 
Game titles in this play-packed Collection. Includes all 
54 arcade, adventure, and strategy games - you save 
$45.30. (E1292092) 

Your complete satisfaction with all of our software products is our most Important goal. If for 
any reason you are not satisfied with any program you purchase from Software Express/Direct, simply return it to 
us. along with the original packaging, within 30 days of purchase, and your purchase price and shipping costs 
will be promptly refunded. 

TO OKOa MOW, €AU RMMMft 

1 - 300 - 331-8192 

VISA Of MASTERCARD accepted.. In Ml. call (313) 822.0603 

IIISSoftwareExpress 

America's Instant SoftwareCo^^ DIRECT' 



STATE 


I use an: DIBM PC DPC XT DPC AT DPCir DCompaq DOther (Speci(y):_ 

OROER fOTELt $ (Orders under $15.00. please add $1.50 shipping and handling). 

Of PAYMBtTt DCheck enclosed Q/ISA DMAS TERCARD Enter credit card number below: 

1 I M I I I I I I I I I I 


Call our Toll-Free number for fast shipment— VISA or MASTERCARD accepted 
(»>eck the boxes next to the desired program titles, fill out address form at right, enclose check 
and mail to i alhifB fa^ieBa'Pieit, Emm RUE, 3lerrMW< HI 53114 
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TURBO-COOL POWER SUPPLIES 
KEEP PCs UP TO 45° COOLER! 


SPECIAL FEATURES 


EXPANSION CARDS 
TEMPERATURE TEST 


• PC. XT. XT 286 compatible 

• FCC-B compliance. UL recognized 

• full 155 watt output f200 watt available) 

• 4 drive connectors 

• heavy duty electronic components 

• reliable sinusoidal power stage 

• twin 12 VDC fans in a high performance 


Actual Results 
Comdex Fall '86 


120 


110 


100 


slope-nose design 

• 2v.. times more system cooling than an 
ordinary power supply with no additional 
noise 


Ordinary TU>iBO*COOL 

Power Supply Power Supply 


"If you use furnace'emulation 
hardware such as turbo boards, 
network cards or double hard 
drives, try the Turbo-Cool ISO." 

PC Magazine 


CHECK THESE ADVANTAGES! 


EXPANOIBILITY 

Fill all your slots. ..Turbo-Cool Power 
Supplies provide the extra power and extra 
cooling that a high performance system 
needs. 


S149 


TURBO-COOL 150 


RELIABILITY 

Prevent intermittent data errors Turbo- 
Cool Power supplies insure a safe, cool 
operating environment, even under ad- 
verse conditions 


quantity pricing available 
complete technical support 
1 year guarantee 
VISA/MC/COD/PO 


LONGEVITY 

Protect your investment expansion cards, 
hard drives, and other valuable compo- 
nents run 30*-45® cooler and last up to 
three limes longer with a Turbo-Cool 
Power Supply 


PC COOLING SYSTEMS 

31510 Mountain Way 
Bonsall. CA 92003 
(619) 723-9513 


Call for information about our complete line of high performance power 
supplies, ultra-quiet power supplies, and auxiliary cooling fans for the 
PC/XT/AT. Turbo-Cool is a trademark of PC COOLING SYSTEMS. 


V I b W P O I N 1 S 

■ PETER NORTON 


and out of editable text format. 

We start by using MAKEPRD to con- 
vert the Z-cartridge file (HPLASMS 
,PRD) into text format (name it 
HPLASMS.DOC). After we edit two 
changes into the text file we'll finish by us- 
ing MAKEPRD to convert it back into 
PRD format (when you do that, you may 
want to give it a new name, to preserve the 
original HPLASMS.PRD). 

The first change we'll make is to search 
and replace the code that selects the 
ECMA symbols (I IQ), replacing it with 
the code for the ASCII symbols (OU). 
That'll give us the look we want for the 
quote symbols. That's an easy change to 
make, and it will give us the Itxrk we want, 
but it doesn't inform Word that we've 
changed the width of the characters — so 
when Word goes to figure out how much 
space has been taken up, the calculations 
will be wrong. For paragraphs that are jus- 
tified left and right, it's crucial that the 
spacing he exactly right. 

YOliR TABLE IS WAITING To fix 

that, we have to change the tables that de- 
fine the proportional spacing of each type 
font. Fortunately, that's easy to do. If you 
browse through the printer file, you'll find 
that some tables are full of entries like 
“32:65", These numbers define the width 
for each character; the first number. 32 in 
our example, is the ASCII character code, 
while the second number, 65. is the char- 
acter width. 

There are quite a few width tables in the 
printer file, one for each type style and 
point size. In each table we change the 
width definition for both of the single- 
quote characters. But how do we know 
what width to make these characters'? The 
answer is simple — since they're just like a 
comma, we give them the same width as a 
comma. 

So, for each space table, we first scan 
for the comma entry — which we find by 
looking for “44;” — and note what its 
width number is; then, in the same table, 
we find the two quote entries (“39:” and 
'.'96:'') and change their widths. 

When we've done that for each space 
table, we can translate the printer file hack 
into coded format and it's ready to use. 
With it you can get /a6«/o«s-looking type- 
set results on the Laseijet. IKS 
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THE OLDEST COMPUTER DEALER IN THE SOUTH 

—COMPLETE SYSTEMS SHIPPED OVERNIGHT!— 


- 800 - 241-0286 


OVER 3 MILLION DOLLARS IN INVENTORY AND THOUSANDS OF DIFFERENT 
PRODUCTS IN STOCK. CALL FOR OUR FREE CATALOG. 





SYSTEMS 

• IBM PC/AT— 80286 Processor. 30MB Voice Coil Drive, 

1.2MB Drive, 512K Monographics Monitor. $3695 

• AST PREMIUM 286 MODEL 80-1. 2MB Drive. 512K $1649 

• IBM PC/XT-360K Floppy, 20MB Hard Disk, 640K $1575 

• AT&T 6300-(2) 360K Floppies, 640K, Mono Monitor 

DOS $1599 

• TURBO XT-360K Floppy, 20MB Half-Height, Ser/Par/Clk 

$995 

• TOSHIBA 3100 LAPTOP-360K Floppy, 10MB Hard Disk 

vir/Plasma Screen $3295 

CALL FOR OUR UNADVERTISED SYSTEM SPECIALS!!! 


MONITORS 

• MITSUBISHI DIAMOND-SCAN— High Resolution 


EGA.... NEW!! CALL 

• NEC MULTISYNC EGA $595 

• MITSUBISH1 1409 Color Monitor $359 

• PGS HX-12 & HX-12E Color Monitors CALL 

• PGS MAX-12E MONITOR 

(770 X 350 Res w/Enhanced Capability) $169 

• AMDEK 410A (720 x 350 Resolution) 

w/Flat Screen— NEW!! CALL 

• SAMSUNG TRUE MONOCHROME 

(720 X 350 Resolution) $89 




SOFTWARE 


PRINTERS/PLOTTERS 

• AST /QUADRAM LASER PRINTER CALL 

• QMS LITTLE KISS LASER PRINTER 

(24 downloadable fonts) $1879 

• BROTHER TWINWRITER 

(Daisy Wheel & 9 Pin Dot Matrix) $895 

• EPSON FX-286e & FX-86e NEW LOW PRICE 

• BROTHER 1409 

(9 Pin Dot Matrix Narrow Carriage) $359 

• TOSHIBA 321/341/351 MODEL 2 

(24 Pin Printhead) CALL 

• HEWLET PACKARD 7550A 

(8 Pen/31.5 IPS/10" x 16" Plot) $3199 

• HOUSTON INSTRUMENTS DMP42 

(1 Pen/3 IPS/20" x 32" Plot) $2995 

BOARDS DRIVES 


ASHTON TATE dBase III Plus $369 

BORLAND LIGHTNING $69 

BORLAND PROGLOG 

Artificial Intelligence) S69 

BORLAND SIDEKICK 

(Non Copy Protected) CALL 

BORLAND REFLEX $89 

MULTIMATE ADVANTAGE $295 

MICROSOFT WORD $289 

WORDPERFECT (New Version’) w/ 
Spellchecker Information $239 

MECA MANAGING YOUR MONEY 

(w/'07 Tax information $119 

MICROSTUFF CROSSTALK XVI $ 99 

INFOCON JET SIMULATOR $35 

HARVARD PERSONAL 
PUBLISHER $499 

SOFTWARE PUBLISHING 
Professional Series FROM $149 


• HAYES 1200B w/o Software $325 

• HAYES COMPATIBLE INTERNAL 

1200 Baud with Comm. SW $139 

• QUADRAM EGA PROSYNC CARD $349 

• HERCULES COLOR CARD $159 

• HERCULES GRAPHICS PLUS $199 

• HERCULES Compatible Monographics 

Card w/Parallel $139 

• INTEL Above Board/AT W/128K 

Expandable to 1.5 MB W P/S . $369 

• A^SIXPAK PREMIUM 

W/256K Expandable to 2 MB S/P/C. $199 

• FAC I/O CARD SERIAU 

Parallel/Cook/Game Port $109 

• INTEL OUTBOARD 386— 

Turn Your AT into a 386 NEW! 

• QUAD 386— 


• 20MB HALF HEIGHT $195 

• 30 MB VOICE COIL FAST ACCESS $695 

• SEAGATE 40MB High Speed 

Half-Height .. . .. CALL 

• PRIAM 40MB 

(29 Millisecond Access Time) . $1195 

• PRIAM 60MB 

(19 Millisecond Access Time) $1495 

• FILECARD 30MB Hard Card NEW 

• TANDON 21MB Business Card. $479 

• PLUS DEVELOPMENT 20MB 

Hard Card (Thin) CALL 

• INTERNAL TAPE DRIVES 

from 10 to 40MB FROM $199 

CALL FOR OUR 
COMPLETE CATALOG 


High Power for Your XT NEW! 
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Persona/ Computer Centers 

1465 Northeast Expressway, N.E. 
Atlanta, GA 30329 


INFORMATION 


1 - 404 - 634-5995 



camMa 


lAIbT authorized 

DEALER 


Compaq products available 
in retail stores only 


visit our showrooms in 

ATLANTA, CHARLOTTE, 
DURHAM, & RALEIGH 






The W\P U® Reasons 


Reason #1) REALLY Nice People! - Well, yes the Qubie' staff are nice people, but they are also seasoned 
prolessionals. Our courteous Sales/Customer Service Department is staffed with people who'can answer any question before you 
buy and take your order. Our top-notch Technical Support Department (working hours, M - F 8am ; 5pm PTZ, and Sat. 8 
11am PTZ) are as close as a phone call and can answer your questions after you buy. The staff of Qubie' knows it takes excellent 
service and lech-support to keep customers satisfied.',' , ‘ 

Reason #2) REALLY Good Products! — Yes Qubie' products are ofthe highest quaNty.'bul you don'thave to take our 
word for it, our exclusive 30-Day No Risk GuarantM speaks for itself ~ if for arty reason you are not completely satisfied 
with your purchase, you may return it within 30 days*^ Of purchase, for' a complete refund, including the cost to send it back. Qubie' 
also offers a one year wvranty, and 48-hour turnaround and Federal Express on wa^ly repairs. The staff of 
Qubie' knows that customers want the best products'at the lowest price: ; 

I ■ ■ ^ 

Reason #3) Recommended By. Several World. Leaders -Well, perhaps not WORLD leaders, but Qubie' customers ARE 
leaders in the business coffimum'ty -corporations such as Exxon, General Motors. Rockwell and IBM, to name a few, buy peripheral 
equipment from Qubie' and have been for years; we've been pleasirtg PC owners smce 

' - O r '-C , Iv i*.; V ' 

So, please read on for reasons 4- tO'and DISCOVER foryourself what others have blown for so forig --Qubie' MEANS really 
nice people and really good products (at really low prices!) '' 


Thank You 




TRUE COLORS 

Qubie' shows you their true colors with 
their fully compatible 256K EGA card 
with a parallel port that sells for only 
$209. One board that does mono- 
chrome 640x350 bit mapped graphics 
and text, and provides a clear upgrade 
path to 640x350 Enhanced Color Display 
with no change of display board. It also 
runs with the 640x200, 320x200 Color 
Display. In addition to 256K of memory 
and a parallel printer port, the boards 
come standard with 1 6 simultaneous 
colors displayed from a palette of 64 
colors. 


HARD SOLUTIONS 

The PC20 is an internal hard disk 
subsystem mounted like your floppy that 
sells for an unbelievable $369! The 
'PC20 drive boots directly from the hard 
disk and does not require software 
patches. Also included is software that 
truly enhances the use of your hard disk 
- Idir, the hard disk organizer that 
makes DOS a snap, and the special 
Qubie' version of ZylNDEX, the super 
searcher. 



TRUE COLORS. PART II 

Of course many of you will want to take 
advantage of the EGA card right away, so 
we are also offering a special 'Display 
Deal" — the EGA board together with the 
Basic Time HR31-350 monitor, for only 
$649, We mentioned the EGA features 
above; the Basic Time HR3 1-350 mon- 
itor features 640x350 resolution, full 1 4" 
RGB picture with .3 1 mm dot pitch, and a 
tilt/swivel base. 






Buy From Qubie' 


COLD STORAGE 

With the BT30, a 30 megabyte drive for 
your AT priced at $599, high reliability is 
assured through the use of LSI. The head 
positioning system employs a dedicated 
surface closed-loop servo and also a 
linear voice-coil actuator. The heads are 
automatically positioned and locked over 
the dedicated head shipping zone at 
power-down: average access time is 40 
msec. We also offer BT40's and up 
starting at 9649. 


THE GREAT EXPANSE 

Turn your AT into the ultimate power- 
house with a Qubie' ATKit for as little as 
$8491 Your AT is no toy, a powerful AT 
needs a hard disk with the capacity and 
the speed to supply data fast. Our BT42 
hard drive has a formatted capacity of 42 
megabytes and 40 msec, access time. 
Also included is the "Dreamboard" — 
the AT4X4PIUS. It has up to 4 megabytes 
of RAM available, a parallel and serial 
port standard, with 3 more serial ports 
optional. 


TALKS CHEAP 

1200 baud Internal Modem for 9109 and 
External Modem for only 91 191 Both units 
are Hayes "AT " command set compatible, 
include a Modular Phone Cord, and 
PC-TALK III software. Both units are 
designed specifically for the IBM PC, PC 
XT, AT, and most compatibles. The 
internal modem occupies one full length 
slot Our external standalone modem can 
be used with any computer which utilizes 
an RS-232C serial port. 



TALKS CHEAP, VERSION II 

2400 baud internal and external modems 
at an incredible $229. These state-of- 
the-art modems are CCITT V.22/V.22 
bis. Bell 21 2A Compatible, and 2400/ 
1200/600/300/1 10 bps Both units are 
fully compatible with ail Hayes software 
commands. The 24001 Internal Modem 
Card fits into any expansion slot, as it is a 
compact half-card modem. The 2400E 
External Modem offers the user asynch- 
ronous or synchronous communications. 


QUBIE' 


Department P 

507 Calle San Pablo 

Camarillo, California 93010 

California 805 - 987-9741 California 800 - 821-4479 

London (01) 223-4669 Sydney (02) 679-3322 Psria (01) 321-6316 Canada (403)434-9444 
Hours: M-F Sam - 6pm PTZ Sat 6 -Ham PTZ 
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12 MHz SPEED . . . 

. . . plus A MEGABYTE FOR DOS! 



THEY ALL NEED NUMBER SMASHER/ECM" 


Turn your PC or XT into the machine it should have 
beeni The 12 MHz Number Smasher/ECM is the fastest 
accelerator on the market It is also the most powerful, provid- 
ing a true megabyte for DOSI 

To break the 640K DOS barrier MicroWay designed a 
Memory Management Unit (MMU) that is tailored to DOS 
plus a 2000 byte resident driver- MegaDOS”. MicroWay 
calls this breakthrough Extended Conventional Memory. 
When you type CHKDSK with the board installed, your sys- 
tem will report 1,036288 bytes total memory and 1,010,016 
bytes free! Any conventional DOS program can utilize a full 
megabyte for data or code without changing a byte. 

Downloading a mainframe application? ECM memory 
runs with any program that uses DOS for screen services 
including RM and MS FORTRAN and MS and U\TTICE Cl 
This means you have an additional 384K available for over- 
sized applications. Programs which write directly to the 
screen require a simple patch to adhere to the new standard. 
MicroWay has already developed patches for the Lotus, 
WORDSTAR and AUTOCAD screen drivers. Release 1 A of 
1-2-3 jumps from 535,516 to 916,444 bytes available and 
runs faster than Release 2 for most worksheets. 


Number Smasher/ECM is 100% compatible with all 
hardware and software including EMSand EGA boards. The 
compatibility is a result of control: its speed is switch, key- 
board or software selectable from 4.77 MHz to 12.0 MHz 
Applications which have not been upgraded to ECM can still 
be run by setting DOS to 640K or 704K and using the 
memory above DOS for I/O enhancers. 

Number Smasher/ECM runs floating point bound pro- 
grams fasterthan an AT or any other 80286 based machine. 
In fact, Number Smasher’s 12 MHz 8087 runs a factor of 
three faster than the standard 80287 on the AT, delivering up 
to 125 kflops. Software is included for RAM Disk print 
spooler, and disk caching, which speeds up floppy and hard 
disks by a factor of 2 to 1 0! 

Number Smasher/ECM is the most cost effective pro- 
ductivity tool you can buy. The base board which runs at 
9.54 M Hz comes with 51 2K and costs only $5991 The com- 
plete system which includes a motherboard accelerator, one 
megabyte of memory and a 1 2 M Hz 8087 is just $1 1 99, Call 
today to discuss your particular configuration. Remember 
“The advantage or buying from MicroWay is outstanding per- 
sonal service" (PC Magazine, 6/1 0/86 - p. 1 62) 


flICfO 

The World Leader in 8087 Support 

Vay 

P.O. Box 79. Kinoston, Mass. 02364 USA (61 7) 746-7341 
32 High St.. Kingston-Upori-Thames, U.K.. 01-541-5466 


Number Smasher. ECM and MegaDOS are trademarks of MicroWay, Inc. MicroWay is a registered trademark of MicroWay, Inc. 
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AW . . . 

WHAT THE HECK! 


ProDesign II — Still $299! 

ProOesign II — the Easy-to-Use CAD System. The CAD 
I system that was introduced two years ago for the amazingly 
low price of $299. The CAD system that has undergone four 
I major revisions with more than 400 enhancements. The CAD 
I system that still costs only $2991 
How do we do it? Our accountants said to raise the price 
I to cover research and development costs. Our business 
advisors said to charge more for the additional features. Our 
competitors said it's impossible to stay in business selling a 
comprehensive CAD package such as ProDesign II for only 
$299. 

And our customers said $299 is great. So. we said: 

"Aw . . . What the Heck! $299 it is!" 

Now, two years after its introduction, ProDesign il is one 
I of the world's leading CAD packages. It has features pre- 
I viously found only on CAD systems costing thousands of 
j dollars. For the single price of $299, you get these features 
I and more: 

I • Support for more than 180 printers (including color 
I printers) 

I • Support for more than 80 plotters, with plotter optimi- 
zation. 

• Easy-to-Use single keystroke commands. 


• On-screen menus accessible with a mouse. 

• Comprehensive drawing commands, including the finest | 
curve fitting in the industry. 

• Editing features unsurpassed by ANY other CAD package. 

• Extensive snap features, including snap to point, endpoint, 
midpoint, line, circle, ellipse, arc, intersection, and perpen- 
dicular. 

• True Auto Dimensioning with several formats. 

• Extensive Layering features. 

• Full Macro capabilities. 

• Specialized drawing aids, such as tangents to circles and 
ellipses, parallel lines, parallel curves, wide lines, and more. 

• Complete hatching with up to 40 different patterns. 

• Area and length calculation for line curves, circles, etc. 

• Full Zoom, Pan, and Rotate capabilities. 

• Capability to transfer drawings to and from other programs. 

• Capability to Break/Trim Lines, Curves, Circles, Arcs, and 
Ellipses. 

• Many more features — AH for only $299! 

Where do you get ProDesign II? See your local computer 
dealer, or contact: 

American Small Business Computers. Inc. 

118 South Mill Street 
Pryor. OK 74361 
(918) 825-4844 
Telex 9102400302 

Want more information? Call or write fora detailed brochure \ 
and a free demo disk! 


PRODESIGN II STILL ONLY $299! 


IB 
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The Name vs. The Network 



Lotus 1-2-3 is a good standalone 
package. But how do you let users 
share and access spreadsheets? 

Open Access II Network. 

Open Access II Network is the 
one and only spreadsheet that allows 
files to be shared. In fact multiple users 
in multiple locations can view and 
manipulate the same files at the same 
time. With results showing on all 
screens simultaneously. Because 
Open Access II Network is designed 
for netvrorking even when more 
than one person is changing data, 
everything is controlled, organized 
and convenient. Nothing gets lost. 
Everything is accounted for. 

Even on a standalone basis, 
our spreadsheet offers advantages 
overt -2-3. 


SPI 


OPEN 
ACCESS II 



For example. Open Access II 
has all the conventional "what if" 
capabilities but also has a "goal 
seeking" feature that allows you to 
work backward to determine what's 
needed to reach your objective. 

And no spreadsheet is too large 
and no computer too small to use a file 
because Open Access II uses virtual 
memory. Plus Open Access II gives 
you the ability to work with up to four 
spreadsheets in six different windovre. 
And to display your results It has 
sophisticated 3-D graphics. 

When you think of it, for net- 
working or standalone, there really is 
only one choice: Open Access II. 

To find the Open Access II dealer 
nearest you or for descriptive litera- 
ture, call 1-80CF621-7490 (In California) 
or 1-800-521-3511 (outside California). 


SOFTWARE PRODUCTS 
INTERNATIONAL 


10240 SORRENTO VALLEY ROAD 
SAN OIEGO, CALIFORNIA 92121 
(619)450-1526 


0^ 




© 1967 Soflwart Products InternatlOAtt, Inc. All rights rsserved. 
Lotus and i-2-3sre raglstered trademarks of Lotus Development Corp. 
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VIEWPOINTS 

■ JIM SEYMOUR 


The AGONY 
AND THE ECSTASY 
OF SOFT FONTS 



Downloadable fonts can be more trouble than they’re worth. There are a few ways to make 
your laser printer shine, but more solutions are in order. 


hoose one: 

• The versatility and profes- 
sionally typeset appearance provid- 
ed by downloadable (soft) fonts is one of 
the best things about laser printers. 

• The frustration and agony of wres- 
tling with downloadable fonts is one of the 
worst things about laser printers. 

My answer: both. 

As a former (and occasionally still ac- 
tive) graphic designer. I worry a great deal 
about how items printed on my laser print- 
er look. And having worked with type for 
25 years, I appreciate and enjoy working 
with subtle differences in typefaces, sizes, 
and weights. 

So when I first stuck that ubiquitous 
“B” font cartridge in a plain-vanilla HP 
Laseijet a few years ago, and out came 
good genuine Times Roman and absolute- 
ly awful fake Helvetica, I was in love. 

There are a lot of limits to what you can 
do with the very few sizes and faces in that 
cartridge, though, so I was charmed once 
again a year or so ago when Hewlett-Pack- 
ard released its first package of soft 
fonts — typefaces reduced to bit images, 
then stor^ on disk, to be downloaded to 
RAM in the printer just before the print job 
is run. 

By then I’d moved up to a Laserjet 
Plus — a good thing, since the original La- 
seijet hasn’t got enough RAM to do much 
serious work. The fust soft fonts HP re- 
leased were good-looking, subsequent re- 
leases even better. Now that HP’s working 
with Bitstream, which understands both 
how type ought to look and also the tricky 
job of designing fonts to look good in 3(X)- 

p 


by 300-dot-per-inch resolution, the HP 
faces look great. 

All this has been a lot of fun, and my re- 
ports and correspondence look much better 
than before. I’ve done a wide range of 
printed pieces wholly on the laser, prepar- 
ing camera-ready copy for programs, bro- 
chures, postcards, quick-and-dirty letter- 
heads, and more. Indeed, downloadable 
fonts ate becoming so widely used that 
we’re seeing “letter quality” redefined in 
many cases to mean much more than just 
clean 10-cpi Courier with a little microjus- 
tification thrown in. 

My correspondence now goes out in 
12-point Times Roman, for example, 
"set’’ with one point of leading and with 
3.6-point "slugs” between paragraphs. 
Boldface and italic type have taken the 
place of underlining — iways an ugly con- 
vention and a primitive way of indicating 
emphasis. 

However and ahem . . . 
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The agony of downloading typefaces to 
the printer, and the difficulty of selecting 
the typefaces themselves within docu- 
ments, often outweigh the ecstasy of how 
good the printed page looks. 

Most vendors of these soft fonts pro- 
vide some way to stick ’em in the printer’s 
memory. HP has a primitive little beast of 
a program, PCLPak, for example, which 
theoretically makes managing the selec- 
tion, downloading, and subsequent use of 
soft fonts easy. In practice, it makes it a 
pain in the ass. But don’t dump on HP: 
PCLPak^ is probably the best font-down- 
loader available from a soft-font vendor. 

WORD’S THE ONE The truth is, man- 
aging downloadable fonts has to be han- 
dled from within the applications program 
if the fonts are going to be usable. 

One program, Microsoft Word, is ex- 
emplary in this respect. Word comes with 
printer-driver files that include full de- 
scriptions of each typeface, size, and 
weight in the HP soft-font sets. From with- 
in Word, I just choose the right driver, then 
I can turn parts of my text into 24-point 
bold Helvetica or lO-point Times Roman 
italic exactly as I would change from 10- 
cpi Courier italic to 10-cpi Courier bold. 

Nice job, Microsoft. 

Other programs do well also. Xerox’s 
Ventura Publisher, which grows on me 
daily, does an OK job with downloadable 
fonts. WordPerfect does pretty well. Be- I 
yond that, it’s nearly hoiKless. | 

But what a burden this is for these few ^ 
enlightened vendors of word processing. ! 
desktop publishing, and other applications s 

7 




■ JIM SEYMOUR 


software: every time a font vendor releases 
a new font package, these software shops 
have to write and somehow distribute the 
appropriate new printer driver. 

It’s clear that burden will be — and 


ought to be — passed on to the typeface 
sellers. In fact, in support of Bitstream’s 
latest (.superb) soft-font packages, which 
offer Century Schoolbook, Garamond, 
and Optima faces, Hewlett-Packard has 


written printer drivers for Microsoft Word. 

Though the HP/Bitstream fonts are the 
best I’ve seen, other good downloadable 
fonts are becoming available. VS Software 
is shipping such useful (and otherwise un- 
available) "real” typefaces as Gill Sans, 
Antique Olive, and Friz Quadrata. 

Bill Overman’s SoftCtaft, which intro- 
duced a lot of PC owners to the idea of 
good-looking type with the Fancy Font se- 
ries, sells decent typefaces on disk. And 
Conographic previewed some very good- 


■ Though the HP/ 
Bitstream fonts are the 
best I’ve seen, other 
good downloadable fonts 
are becoming available. 

looking and reasonably priced soft-font 
packages for lasers at last November’s 
Comdex — though I haven’t been able to 
get my bands on the real thing yet. 



Extend Yom Performance 


Extend your writing and editing 
performance with XyWrite III. 

Xy WWfe III gives you the flexibility 
to write everything from a simple 
memo or tetter, to a complex technical 
or legal document, to a multi-column 
script. XyV/Hte III responds instantly 
to every command to help you stretch 
your productivity ^and your free time. 

Extend your imagination and 
stretch your screen into the ultimate 
workspace. Tbuch a key and flip 
through outline, notes, draft, and 
daily schedule— up to nine different 
files in nine windows. Extend your 
reach: define and redone 
every key on your keyboard, 
or use it as is. 


Find out how you can extend your 
word processing performance with 
XyWrite III: call (617) 275-4439 today 
and order our demo disk. 


XyQuest 


XyQuest, Inc. 

3 Loomis Street, Bedford, MA 01730 
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A LONG WATT My problem with all the 
soft-font packages is simple: the effort re- 
quired to download and select their type- 
faces is out of proportion to the value those 
faces bring to the finished page. 

There are other problems with soft fonts 
(for example, the 5- and 6-minute waits 
while the fonts are downloaded to the 
printer, and not being able to get enough 
typeface size and weight variations into the 
still-too-limited RAM of most desktop la- 
sers) but none so severe as the fundamental 
problem of picking typefaces within a doc- 
ument, then getting the bit images of those 
faces into printer memory. 

HP’s new LaserJet Series 11 (see review 
on page 33) smooths some of these rough 
edges. It can accept two font cartridges and 
its control panel can select primary fonts. 
But that’s not even half the battle. 

Vendors, you’d better do whatever’s 
necessary to make using those gorgeous 
typefaces a lot easier, or they’re going to 
sit on the shelf. And an absolutely wonder- 
ful idea is going to die aborning. 3S 




PACESETTING 

TECHNOLOGY 



Tremendous udvunccs have been made in personal 
computer software. Sophisticated business and profes- 
sional applications software offers truly impressive capa- 
bility. — But. how many times have you wished this soft- 
ware was faster! Laser Digital's PACER-.?S6 was designed 
to do just that— up to three times faster than an AT class 
ci>mpuler. Now. that large database program, massive 
spreadsheet or CAD drawing comes alive before your 
eyes with speed you have wished for but perhaps thought 
wasn't possible. 

The PACLR-.W6 delivers maximum performance for 
those applications which require the utmost in speed and 
system performance. Featuring Intel's newest and most 
powerful microprocessor, the .^2-bit 80386 operating at 16 
MHz. the PACER-.386 is ideal for all speed intensive 


applications. PC' and AT software is run in a normal 
manner but at the faster speed high performance appli- 
cations demand. 

Contact us today for the name of the dealer nearest 
you where you can see for yourself the advantages of using 
a state-of-the-art computer with state-of-the-art software. 

\tHK .M)i\,iini,liimrkol.\„t».l< \k In, ^lnnnf,lt\\nul,n,y,,,i,l.\I SI.\ ,in itu,l,m,nks 
of M„>osofHotf> ,IH.\SI lliri rS i\ 0 irailvmink of \ion I nil- Cor ft l,oiu% 1-2-1 i\ii 
tr,„l, f„„ri of l.ono lh-\,-loi>m tu i otp. SH > X IM X System V ts a Irudeimirk of IhrSmiia 
( iii: IfperuliiHi. \,lw,irei.\ uinolematk ufSoielllnt. fMh.R-Jfif, h u irailemurk of laser 
IhHilal hi, 

Laser Digital Inc. 

1024 M<)rsc Avc.. Sunnyviilc. C'A 940X6 
loll Free I cl: (X(IO) X26-4225 
Ciilif. Icl: (40X) 747-I9W) Fnx: (40X) 747-1971 
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CMO. Doing business-to-b 


MONtTORS. 


Amdek 

' 410 TTL Monochrome $159.00 

I Video 310A Amber 149.00 

' Color 600 RGB, IBM CGA 399.00 

Color 722 RGB, CGA/EGA 479.00 

Magnavox 

; 8CM515 RGB Monitor-80 289.00 

] 7BM613 12" TTL Green 99.99 

7BM623 12" TTL Amber 99.99 

i 8CM540 14” EGA 519.00 

8CM873 14” Multimode 549.00 

Mitsubishi 

XC 1409C 319.00 


XC 1409C 319.00 



NEC JC1401P-3A 
RGB Multisync 


$579 


NEC 

JB-1280 12” TTL Green 109.00 

JB-1285 12” TTL Amber 109.00 

Polaroid 

Computer Imaging Pallette 1399.00 

Princeton Graphics 

MAX-12 12" Amber TTL 169.00 

HX-12 12" Color RGB 429.00 

HX-12E 12" RGB/EGA 499.00 

SR-12 12” RGB Color 529.00 

Taxan 

Model 124 12 " Amber 119.00 

Model 650 12” RGB Color 549.00 


Maxell 

[ MD1-M SS/DD 5%" $8.99 

MD2-DM DS/DD S'/t" 10.99 

MD2-HDM Hi Density 5'/»" 21.99 

MFD2-DDM DS/DD 3V2" 21.49 

Sony 

MD1D SS/DD S'A" 7.99 

MD2D DS/DD 5Va" 9.49 

MD2HD Hi Density 574" 20.49 

MFD-1DD SS/DD 3'/4" 12.99 

MFD-2DD DS/DD 3V2" 19.99 


DRIVES. 


CMS 

Drive Plus 20MB Int. Card $399.00 

T-120 20MB Tape-Backup 449.00 

T-160 60MB Tape-Backup 699.00 

Everex 

Stream 60 60MB Tape-Backup.. 749.00 
Iomega 

A110H 10 + 10 Bernoulli Box.1749.00 
A220H 20-f20 Bernoulli Box.. .2499.00 

Irwin 

110D 10 MB Tape Backup 319.00 

120D 20 MB Tape Backup 449.00 


SOFTWARE. 



’^2199 


Mountain 
20-F20 Bernoulli 
Sub System 

Mountain 

20 MB Drive Card 499.00 

30 MB Drive Card 599.00 

AT-File Safe 60 MB Back-up. .1149.00 
574” External 20 MB Bernoulli 1549.00 

Priam 

Priam ID-60AT Tape-Backup 979.00 

Racore 

Jr. Expansion Chassis w/DMA... 329.00 

Seagate 

ST-225 20MB w/Controller 399.00 

Sysgen 

Smart Image 20 MB 569.00 

Qic-File 60 MB 999.00 


SOFTWARE. 



Ashton Tate 

Your Choice 

IMSI 

Optimouse w/Dr. Halo 

Ltfetree 

Volkswriter III 

$389 

119.00 

139.00 

Lotus 

1 ntiiA 

32900 

Symphony 

439.00 

MECA 

Managing Your Money.... 

119.00 

MicroPro 

Wnrristar 9000 4. 

299 00 

Professional 4.0 w/GL Demo 239.00 

Microlim 

R'Rasfl Rystflin 

339.00 

Micro Soft 


Micro Soft Word 3.1 

279.00 

Micro Soft Mouse 

129.00 


1 fliiinaln isit Cenall DisaIsvaaa I 

Pro-Design II CAD 

....$249.00 

Ansa 

Paradox 

459.00 

Borland 

Reflex 

87.99 

LighteningA/Vord Wizard 

99.99 

Central Point Software 

Copy II PC 

PC Option Board 

24.99 

84.99 

5th Generation 

Fastback 

89.99 


Microstuf 

Crosstalk XVI 89.99 

MIgent 

Ability 69.00 

Multimate International 

Multimate 3.3 269.00 

Multimate Advantage 309.00 

Advantage Keyboard 279.00 

Norton Software 

Norton Utilities 3.1 59.99 

Norton Commander 39.99 

Software Publishing Group 

PFS:First Choice 119.00 

PFS: Professional Write 119.00 

PFS: Professional RIe 149.00 

Harvard Presentation Graphics.. 239.00 

Harvard Total Project Mgr. II 289.00 

Clickart Personal Publisher 115.00 

Symantec 

Q & A - The Data Base 289.00 

The Software Group 

Enable 359.00 

Word Perfect Corp. 

Word Perfect 4.2 209.00 



COMPUTER MAIL ORDER 





usiness, person to person. 


PRINTERS. 


Canon 

LBP-^I Laser, 8 Page/Min... $1899.00 

Citizen 

MSP-10 160 CPS, 80 Col 319.00 

MSP-20 200 CPS, 8K Buffer 349.00 

Premier 35 35 CPS Daisywheel.499.00 

C-ltoh 

310 XP Epson/IBM 80 Col call 



Epson EX-800 « a 

300 cps Dot Matrix ’’*449 

Epson 

FX-86E 240 CPS, 80 Col call 

FX-286E 240 CPS, 132 Col call 

EX-1000 300 CPS, 132 Col call 

LQ-800 180 CPS, 24 Pin Head call 

Hewlett Packard 

ThinkJet 399.00 

Juki 

5510C Color Dot Matrix 349.00 

6000 10 CPS, Letter Quality 199.00 

6100 18 CPS, Letter Quality 389.00 

6300 40 CPS, Diablo Compatible659.00 

NEC 

P660, P760 Pinwriters Call 

3550 35 CPS, Spinwriter 779.00 

8850 55 CPS, Spinwriter 1099.00 

P560 Pinwriter 24 Wire 899.00 

Okidata 

ML-192-t 200 CPS, 80 Col 369.00 

ML-193 + 200 CPS, 132 Col call 

Panasonic 

KX-1080i 120 CPS, 80 Col 219.00 

KX-1091i 180 CPS, 80 Col 299.00 

KX-1592 180 CPS, 132 Col 439.00 

Star MIcronIcs 

NX-10 120 CPS, 80 Col 219.00 

NX-15 120 CPS, 132 Col 369.00 

Texas Instruments 

TI-865 150 CPS, 132 Col 749.00 

Toshiba 

P321 216 CPS, 24 Pin Head 479.00 

P351-II 300 CPS, 24 Pin Head..999.00 


MULTIFUNCTION CARDS. MS/DOS SYSTEMS. 


AST 

Six Pak Premium PC/XT $219.00 

Advantage IBM/AT 128K 339.00 

Rampage-PC 279.00 

Rampage-AT 479.00 

DCA 

IRMA 3278 l/Q 839.00 

Everex 

EV-640 Edge Card 259.00 

EV-653 Micro Enhancer EGA.. ..219.00 

Fifth Generation 

Logical Connection 256K 329.00 

Logical Connection 512K 369.00 

Hercules 

Graphics Card 199.00 

Graphics Card Plus 209.00 



Hercules 
Color Card 

lOEAssociates 

IDE-5251 Emulation Board 579.00 

Intel 

1110 PC-Above Board 279.00 

2010 AT-Above Board 359.00 

Inboard 386 NEW 

NEC 

GB-I EGA Adapter 409.00 

NSI 

Smart EGA 319.00 

Quadram 

Quad EGA+ Graphics Adapter.329.00 

Quadport-XT I/O Card 119.00 

Silver Quadboard 129.00 

Expanded Quadboard 119.00 

STB 

EGA Plus w/Dr. Halo 299.00 

Vldeo-7 

Vega Video Adapter-EGA 299.00 

Vega Video EGA Deluxe 379.00 

Zuckerboard 

Color Card 89.99 

576K Memory Card 59.99 

Short I/O C,S,P 99.99 

Tandy DMA Memory 69.99 



PC-TOO 20 Meg 
XT-Compatible ’”999 

AT&T 

6300 Dual Drive System call 

Compaq 

Deskpro Model 386 call 

IBM 

XT-Single Drive System 1199.00 

AT-Single Drive System 2599.00 

Leading Edge 

Model D Desktops call 

NEC 

APC-IV 286 Desktop call 

Multispeed Lap Top call 

Panasonic 

Business Partner 799.00 

Sperry 

Micro IT System call 

Toshiba 

1100 Plus Lap Top 1749.00 

Zenith 

ZE-181 Lap Top call 

Anchor 

Express-i 1200 Half-Card $149.00 

Express 1200 Baud 199.00 

Lightening 2400 Baud 319.00 

Lightening 24 f/i 359.00 

Lightening-i 2400 Baud 299.00 

Everex 

Evercom 920 1200 Baud Int 129.00 

Hayes 

Smartmodem 1200 External 389.00 

Smartmodem 1200B 359.00 

Smartmodem 2400 599.00 

Practical Peripherals 

Practical Modem 1200 External. 159.00 

Practical Modem PC-1200 139.00 

Multifunction Modem 259.00 

U.S. Robotics 

1200 Baud Internal 129.00 

2400 Baud Internal 189.00 


MODEMS. 


In the U.S.A. and In Canada 

Call toll-free: 1-800-233-8950. 

Outside the U.S.A. call 717-327-9575 Telex 5106017898 

Educational, Governmental and Corporate Organizations call toll-free 1-800-221-4283 

CMO. 477 East Third Street, Dept. 8104, Williamsport, PA 17701 

ALL MAJOR CREDIT CARDS ACCEPTED. 

POLICY: Add 3% (minimum $7.00} shipping and handling. Larger shipments may require additional charges. Personal and company checks require 3 weeks 
to clear. For faster delivery use your credK card or send cashier's check or bank rrxmey order. Pennsylvania residents add 6% sales tax. All prices are U.S.A. 
prices and are subject to change and all items are subject to availability. Defective software will be replaced with the same item only. Hardware will be replaced 
or repaired at our discretion within the terms ar>d limits of the manufacturer's warranty. We cannot guarantee compatibility. Alt sales are final and returned shipments 
are subject to a restocking fee. 
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If your business doesn’t have 
the right communications ^/stem, you could be 
losing valuable customers. Without even knowing it 
It may be time to contact your nearby Sears 
Business Sykems Center. We can analyze your present 
system from top to bottom. So youl find out euactly ^\bat 
you need. And exactly wbat you don’t 

If it’s time to update your system, we offer the latest in 
voice and data communications. Whether it’s a fecsimile, a tele- 
phone system, or a local area network, our systems engineers 
will help you plan how to manage it 

And no matter^\batyou buy fixim Sears Business Systems 
Center, you’ll always receive dependable service. 

For the one nearest you, call 1-800533-2535, Ext 726. 

In Illinois, call 1-800428-2426, Ext 726. 

Now is a good time. Because if your communications 
aren’twoikingforyou, they’re working against you. 

SEARS Business Systems Center 


SEARS 
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V I B w P C) I N 1 S 

■ STEPHEN MANES 


The 

ELECTRIC FOOT 

Do you think you’ve heard it all, that nothing could surprise you anymore? Before you 
answer, read this report from the outer reaches of athletic technology. 



A ll right. I confess. At times in this 
space I have varnished the truth. 
Now and then I have embroidered 
a bit. Okay: I’ve lied. I’ve made stuff up. 
I’m guilty! 

So instead of honoring April Fool’s 
Day with some clever fabrication. I’ve de- 
cided to go straight and tell the whole truth 
and nothing but (mostly). In this case, it’s 
definitely stranger than fiction. 

What computer peripheral boasts a 
“unique multi-saddle design fur unparal- 
leled support." "hollow-backed lugs that 
act as individual shock absorbers." “3M 
Scotchlite (tm) reflective trim for night 
safety," a "soft knit lining for comfort.” a 
"three-density removable frxrt bed.” and 
a $199.95 price tag? 

Answer: the Puma RS Computer shoe. 
It’s definitely a conversation piece . The 
conversation generally begins with. 
“What are those funny plastic wedges 
sticking out of the back of your shoes?’ ’ 
Make up your own witty retort; the honest 
answer is that the wedge on the right shoe 
is the housing for its electronics. The one 
on the left is a dummy included primarily 
in the interest of symmetry, though the lit- 
erature claims that each housing "also acts 
as an external counterreinforcement for 
stability.” 

Stability? The housings extend about an 
inch behind the rear of the soles, causing 
them to catch unexpectedly on such un- 
common objects as stairs and curbs. This 
particular rJesign feature does not create 
significant problems during ascents, so 
you might be willing to wear the shoes 
when practicing for the Empire State 


Building run-up. However, you will prob- 
ably prefer to descend sideways, on tiptoe, 
or in the elevator, rather than risk taking a 
102-fl(X)r header. 

The shoes come with a pair of disks, a 
pair of cables, and a manual. One Y- 
shaped cable lets you share the shoes with 
your kid’s Apple or Commodore. The 
IBM cable, emphatically not a Y-type, 
goes from the hole in the back of the shoe 
to . . . well, take a guess! 

Wrong! Despite the shoe’s "RS" mon- 
iker, it doesn’t use the RS-232 port at all. 
Instead, in what may well be a PC first, 
you mu.st use your PC’s printer port as an 
input device. That’s right: LPTl. The 
manufacturer is contemplating offering a 
Y-connector; until then, having to discon- 
nect the printer and reconnect it after every 
mn may well weed out those with insuffi- 
cient athletic commitment. 

The way the shoe itself works seems 
simple at first. While footless, it remains in 



"sleep" mode to conserve power. Tap- 
ping the right heel "wakes” it into “test” 
mode, in which the shoe emits a beep at 
each impact. 

When you’re ready to tun, you press a 
little red button and a little black button on 
the back of the shoe. When you’re done, 
you press the black button again so that 
your running data remains stored in the 
shoe until you transfer it to your PC. (Woe 
betide you if you accidentally tap the red 
button when removing the shoe or insert- 
ing the cable into the covered jack right be- 
side it; that resets the shoe to zero.) You 
can also use the computer to program a tar- 
get distance into the shoe. When you’ve 
reached your goal, the shoe will beep at 
you six times. 

Simple, right? Ready to hit the streets? 
Well, not quite. As the manual explains, 
the shoe "works on the principle that there 
is a relationship between the time for 
successive ground contacts of your foot 
and the speed at which you mn,” and it has 
to be calibrated to your specific mnning 
style. As the manual points out, "The pro- 
cedure fordoing this is very exact . . . un- 
lit the data from the calibration runs has 
been entered into the program you will be 
umble to store or use data collected from 
your regular runs . . . you must enter at 
least 15 calibration runs performed over a 
periixl of 4 to 5 days in order to get accu- 
rate results." 

Well, you can handle that; you’ll just 
get out there and do it. Ah, but first you 
need the proper accessories, as indicated in 
the "What You Will Need for Your Cali- 
bration Runs" section; "a stopwatch and 
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OUR EVERYDAY 
LOW PRICES 

Lotus 1-2-3 . . ^305 
DB III Plus . . . ’389 
Word Perfect . ’1 95 
NEC Multisync ’565 
PC Mouse SQQ 

Okidata 182 $on(; 

PlugtPlay 


ORAPHICS/CAD-CAM 


AutOCad2.S2 $2,195 

Drafix 185 

Freelance Plua 315 

Harvard Preaentatlon 209 

Microaoft Chart 169 

Prodesign II 169 

LANOUAOES 


Microsoft C $255 

Microsoft Cobol 399 

Microsoft Fortran 199 

Microsoft 

Macro Asaembler 89 

Microsoft Quick Basic 69 

1Uibo Pascal 55 

PROJECT MAMAOBlieMT 

Harvard Total $259 

Super Project Plus 275 

Time Line 209 


nMAMWALfACCOUMTINO 


BPI $159 

Computer Associates 321 

Dollars tr Sense 94 

Great Plains 386 

Managing \bur Money 105 

UTILITIES 


Carbon Copy $113 

Crosstalk XVI 87 

Fast Back 85 

Fixed Disk Organizer 45 

Microsoft Windows 57 

Norton Commander 29 

Norton UtHKies 45 

PC DOS 3.2 69 

Sidekick 45 

Sideways 35 

Smart Com II 79 

Superkey 37 

SPREADSHEET/ 
IMTEORATED 


Framework 2 $389 

HAL 97 

Lotus 305 

Lotus Report WHter 97 

Microsoft Multiplan 110 

Smart Integrated 419 

Supercalc Tv 269 

Symphony 439 

DATABASE MQirr 


Clipper $329 

dBase III Plus 389 

dBase III Plus Lan Pak 553 

Fbxbase + 229 


Genifer 195 

PFS: Professional File 129 

Q A A 221 

R:Base System V 329 

Reflex 81 

WORD PROCBSSIMO 

Display WHte IV $305 

Microsoft Word 3 255 

Multimate 222 

Multimate /Vdvantage 285 

PFS Professional Vmte . . . 105 

Word Perfect 195 

Wordstar 2000 Plus 264 

Wordstar Pro Pak 219 

XY Write III 199 

LAPTOPS 


NEC Multispeed $1,549 

Toshiba T1100 Plus 1 ,729 

Zenith Z181 1,749 

SUROE PROTBCTOBB 

KENSINGTON MICROWAVE 
Masterpiece Plua $109 

BACKUPPOIlfBBSUPPUBS 

DATASHIELD 

200WT(PC) $235 

300WT(XT) 335 

500 WT (AT) 525 

800 WT (AT) 545 

MODEMS 


HAYES 

Smartmodem 1200 $375 

Smartmodem 1200B 345 





Smartmodem 2400 555 

Smartmodem 2400B 497 


OBAPHICS 

HERCULES 

Graphic Card Plus $175 

Color Card I4l 

PARADISE 

Auto Switch EGA 339 

Modular Graphics 3 169 

QUADRAM 

EGA Plus 299 

SIGMA 

Color 400H 439 

TSENG 

Eva 480 375 

VIDEO 7 

VEGA 315 

VEGA Deluxe 375 


MULn-RlWCnOM BOARDS 


AST 

Six Pack + 384K $195 

Six Pack Premium 259 

Advantage 128K 325 

Rampage AT W/512K 419 

Rampage W/256 257 

MONEYSWORTH (AST Comp.) 
Money Memory ^ Card 

(384K) 119 

Money Memory Vi Card 


(576K)i. 145 

Money* * Board AT 

Mumfunction (I28K) 199 

Money- Board Multifunction 

(384K) 155 

Money I/O Mini-Half Card. 105 


MONITORS 


AMDEK 

12'310A $135 

12'300A 119 

Color 600 369 

Color 722 461 

NEC 

Multi-Sync 575 

PRINCETON 

Amber Max-12 159 

RGBHX-12 409 

RGB HX-12E 525 

PRINTERS 

CANON 

Laser LBP8A1 $1,899 

EPSON 

FX286 529 

FX85 365 

LQIOOO 709 

HEWLETT-PACKARD 

Laser Jet Plus 2,889 

NEC 

P-6 439 

P-7 629 

OKIDATA 

182 Plug & Play 245 

192 Plus 345 

193 Plus 515 

2410 1,741 

TOSHIBA 

351 P/S 999 

321 P/S 459 


KEYBOARDS 

KEYTRONIC 

5151 Deluxe Keyboard . . . $159 


MOUSE INPUT DEVICES 


MICROSOFT 

Mouse (Serial) $119 

Mouse (Buss.) 109 

MOUSE SYSTEMS 
PC Mouse 99 

HARD DISKS 

PLUS 

Hard Card 20 Mb $675 

BACKUPSTORAQE DEVICES 

EVEREX 

Excel 60 Mb Int $719 

Excel 60 Mb Ext 845 

IOMEGA 

Bernoulli (K) -t- 10) 1,795 

Bernoulli (20 + 20) 2,349 

Bernoulli 10 MG 

Cartridge IH-Pak 135 

Bernoulli 20 MG 

Cartridge IH-Pak 185 

SYSGEN 

Image Ihpe Backup 

20 Mb Ext 699 

Image Tape Backup 
20 Mb Int 539 


• No tales tax on orders shipped out 
NY Stats (Some products may have a 
surcharge due to siolght and size 
rsstiletions) • Please add 3% tor 
insurance, thlpping^and handling 
($300 minimum) •DetocUve 
merchandise can be letumed tor 
repair or exchange (plea se call tor 
R.A. na) • Due to variety ot products, 
we cannot guarsntae compatibility 

All pricas and policies subject to change without notice. 


FOR ORDERS ONLY: 


1 - 800 - 237-9161 

Customer Service & NY State (516)249-8489 

MONEYSWORTH 
COMPUTER PRODUCTS * 

500 Bi-County Boulevard 
Farmingdale, New Ybrk 11735 



• ^ ■h/., aW ; AW* a. \a , 

•* -A h/ .... . 

- '■>.2 • 


YOUR MONEYSWORTH GUARANTEE 

* Credit cards not charged until after your order has been 

shipped 

* Orders shipped same day on all stocked products (on 

orders placed by 2pm tST) 

A Ail products guaranteed to be the latest versions available 

* Only factory sealed and fully warranteed products stocked 

* Never a surcharge for American Express, Visa or 

Mastercard _ _ 

01S 
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VIEWPOINTS 


■ STEPHEN MANES 


access to a 400-meter track, or a means of 
accurately measuring a 400-meter straight 
course.” In my neighborhood, that's a tall 
order. The only 400-meter track in my 
neighborhood has razor wire around it to 


keep out graffiti artists and computer col- 
umnists; when I went into the boulevard 
with my 400-meter tape measure, cars 
emerging from the cross streets snapped it 
in two. 



Managers, newQrq Plus is the quick, 
professional way to promote your organization 


Organization charts are essential tools for 
planning, budgeting and communicating. 
Now Org Plus^ gives you the advantage 
of a quality chart that's always up-to-<late. 


Order today risk free 


Just enter names 


Simply type names, titles and comments 
into a display that shows each manager and 
their subordinates. Then let Org Pius do the 
hard work. 

Org Plus automatically draws and spaces 
the boxes, centers the text and precisely lay» 
out the connecting lines. The chart is so 
exact you can use it in any situation, 
no matter how formal. 

Yet. with a typical printer you 
have your chart in only 3 minutes. 


.'iU day money buck guarantee if not satisfied 
for any reason. To order, call 415-794-6850. 

''Nothing else [works] as quickly or neatly 
us Org Plus ... a handy accessory and worth 
every penny of its reasonable price." 

— Bill Howard. PC Magazine 1/13/87 


Org Plus 


for quick and easy 
organization churls 


plus shipping. Includes User's 
• 70 Guide and telephone support. 




Flexible 


Choose from 7 chart styles and 8 box 
styles — even mix different styles in 
a single chart. And you can add. 
delete or move employees to keep 
pace with changing organizations. 

As you grow, charts can expand to 
handle hundreds of employees. 




P. 0. B«.x 786.'> 4 1 5-794-68.'S0 

Fremont. CA 94537 
Send Org Plus for m> IBM l*(^wrrompalihle. Re<|uirrn2.%Kli K.AM 
and a printer or Ml' plotter. 

$^•'^.9.') plus sliipping. S72.9.S total. CA residents a<l<l 
tax. Outside N. America $7'>.9.'> total. Send US furslsun USliank. 


Check . 

(^ard No. . 
Kxpires 
Signature . 
Name 


. RO. 


-VISA . 


. MasleKIard Amer.Kx. 


Phone . 


Company . 
Address _ 
I ITly 

L:l__ 


. Zip 


■COTI+J 


CIRCLE 367 ON READER SERVICE CARD 


However, I did leam that ‘ 'it is not nec- 
essary to wear the computer shoes to per- 
form the calibration runs." You see, “to 
gather calibration data, you must mn a 
400-meter course at a series of steady 
speeds while keeping count of the number 
of contacts your right foot makes with the 
ground." No mistake: you've got to per- 
form 15 runs while counting “one and two 
and three and ...” The fastest and slow- 
est tuns must differ by at least 2.2 miles an 
hour; the shoes aren't sensitive enough to 
work for walkers. 

And then you're still not done. The ad- 
dendum to the manual demands an addi- 
tional set of calibration tuns. Just five this 
time — on a course at least 2 miles long. If 
you tun on more than one type of surface, 
you must perform at lea.st two of these sec- 
ondary calibration runs on each surface. 
And of course, "it is crucial that the dis- 
tance be measured accurately." After 
you've entered all the calibration data, you 
can finally get down to tunning. You can 
use the less-than-dazzling interpreted BA- 
SIC programs supplied to download your 
times and distances from the shoe, as well 
as to display them, your goals, and your 
caloric expenditures in numeric form and 
simple bar graphs. You can also type in a 
diary entry for your daily tuns. 

By this time you may reasonably won- 
der whether this isn't the sports world's 
equivalent of a checkbook-balancer. But 
Puma seems committed. When the shoe 
weais out. it will sell you another, minus 
the old one's removable electronic guts, 
for a mere 85 bucks. When the battery 
wears out (after 3 years of plugging and 
unplugging the cable), the guts will set you 
back 30 clams. A replacement cable is $5. 
Considering that the replacements are 
cheaper than the originals, you wonder if 
Puma is considering copy protection. 

According to the newsletter that comes 
with the shoe, "researchers at Cornell 
University ate planning to strap shoe elec- 
tronics on cattle, to help determine how far 
they range over a period of time.” I can 
just piemre some latter-day John Wayne 
herding bulls around the track for 1 5 cali- 
bration tuns. The scene is completed as 
Lawrence Welk's hapless nephew steps 
gingerly behind them in newly bought 
computer shoes, counting “A-one and a- 
two . . .” I didn't make this up! HonestlSS 
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Electric Pencil PC.. 

Simply the Best Value in Wordprocessing Today 


With as many 
features as 
wordprocessors 
selling for 10 
times the price, Electric Pencil PC 
was designed to be sophisticated 
enough for the professional 
user yet simple enough for the 
beginner. Our “Quick Start 
Guide” will have you writing, 
editing, and printing in less 
than 20 minutes. Once you 
have the basics, any of 500 
functions are available with a 
simple key-stroke. The on-saeen 
help and extensive tutorial 
windows are like having a 
manual on disk. 

There may be only two 
methods left for writing: a 
no. 2 pencil or the power of 
Electric Pencil PC. You’ll be 
impressed with this full-featured 
wordprocessing system at a 
revolutionary price ... we 
guarantee it! 


• SufiponsDOSZOtorhif^idirwtonstructure • Onscreen 
underiining & boU with monochrome I colors on color monitor) 

• Set screen, ten. underlined, bold & marker ct^ • All 
procnpbm Enidtshlnocodesor numbers) • Recwer last delete 
from cut and paste buRer • Built in disk file recmm • 
OefinaMe function kess • Air wart^vucesinitkeys areused • 
Designed especialK fur the IBM PC & compatibles • Definable 
screen width • E)nbedded pnnter control commands • 
Automatic character translation • Repeat funaion • 
Chain disk files when printing • Append files In memory • 
Indude files from disk within text • Venl>' option with load & 
exit • Centfftng • Conditional paging and page numbering • 
Remark command in text • ftim am' part of text or range of 
pages • (Ker 80 individual on line help windows • DOS or 
expanded kesboard buffer* Tog^e betwm main, altemaie text 
file • optional ASCII file save, load • Parallel & stfial drivers 
(RS-232) • "Pause ' command in ton • Single word spell 
check • Customue diaionar> • Auto-leam & cocrea 
misspeilinip • Build specific’ dictionafiB • Auto 
h>Tdienation, user defined* Dvorak. French. German&Spanish 
keyboard drivers * Automatic file backup * Runs on floppy or 
hard disk * fo’faoard macros * AutomatK key entry fils * 
Simple I or 2 key command structure * Multiple search & 
replace fimcuons * Uso" Umed auio-file save * 270 page 2 odor 
manual * Split screens (up to 6) * Ri(^i lustificaiion * 

* ia disk available * 

[/ PRINT PREVIEW TO SCREEN 

l/ FULLY MENU DRIVEN 

[/ 100,000 WORD DICTIONARY 

EXTENSIVE ON SCREEN 
TUTORIAL WINDOWS 

[/not copy protected 
/works with any printer 

/ MULTI-LINE HEADERS 
.& FOOTERS 

/ RE-DEHNE ENTIRE KEYBOARD 

WINNER OF THE GOLD MEDAL 
& PROGRAM OF THE YEAR 
AWARD, CREATIVE 
COMPUTING MAGAZINE 


MONEY BACK GUARANTEE 

Electnc Penal PC Is unconditionally guaranteed for 30 days 
(less shipping) There 1$ a $10.00 restocking fee 
if the disk envelqie seal s brcdien 


for Texas Orders or Addiuwuii inlumuuun Cali (214) 23*HMi(>. 
Mall in your order today or. for immediate shipment. 


CALL TOLL FREE 


1 - 800 - 445-9004 


^9 


95 


* Please jyd 


IS.OOfor 


Shipping and 


Handling 


25.000 Word Medical Didionaty Optional $19-95 


CCK>’$ wdcome. Please add an additional $3 00 COO fee. (hi all foreign 
orden, shipping cost is assumed by the buyer 


DEALER INQUIRIES WELCOME 
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ELECTRIC SOFTWARE CORPORATION 


9230 MARKVILLE DR. DALLAS, TEXAS 75243 


MINIMUM HARDWARE REQUIREMENTS: 

IBM-P(y)(T/AT or compatibles and Tandy 1000/120C. 128K 
memory, one disk drive, PC-DOS. MS-DOS 2.0 or higher 
Color or monochrome monitor. 


MS-DOS is a trademark of Microsoft Carp IBM and PC-DOS 
2.0 are registered trademarks of Imemaiional Busines 
Machine Corp Tandy is a registered trademark of The Tandy 
Coqi Bectric Pencil PC, Pencil T\iior and PC Proofreader 
are registered tradenarb of Electric Software Corp 




Simply Pttt: THE highest 
quality and best values in 
IBM PC/XT, AT compatible 
products on the market today! 



Thompson, Harriman and Edwards 
Computer Products Company, Ltd. 


THE IBM/Haycs Compatible 

COMMUNICATION 



THE IBM PCOCr/AT Compatible 

VIDEO CARDS 


'H720 MONOCHROME 

This graphics card w/80x25 COL 
capability and parallel printer port 
w/Ii^t pen interface is 100% 
lBM'“and Hercules "'compatible. 

$69.00* 


THE'Intemal Modems 

Features auto answer, dial and re-dial w/built-in 
spealrer. FREE communication software. 


1200 BAUD 
INTERNAL 


2400 BAUD 
INTERNAL 


$ 88 . 00 * 

Peiail Price $148 7S 

$ 197 . 00 * 


Retail price $332 00 


THE External Modems 

These self-testing 1200 and 2400 Baud 
modems come with auto answer, auto dial, 
re-dial, and built-in speaker with volume control. 


1200 BAUD 
EXTERNAL^ 

2400 BAUD 
EXTERNAL 


$ 119 . 00 * 

\ Retail Price $161 2S 

$ 220 . 00 * 


Retail Pnce $346 75 



THE ™ IBM/PC«T/AT Compatible 

SUBSYSTEMS 


THt:'“EGA PLUS 
ENHANCED GRAPHICS 

100% IBM '*■ EGA/Hercules Graphics/ 
CGA/MDA compatible. EGA Plus is 
perfect for high resolution graphics 
W/256K standard 

sSw'm" $165.00* 

THE ’"COLOR CARD 

Features composite color & mono 
video port, 320x200 color and 
640x200 B&W RGB port with 
light pen interface. 100% IBM'" 
color card compatible 

s75*m '" $60.00* 


THE IBM POXT/AT Compatible 

ENHANCEMENT 

THE '"MULTI I/O 

100% AST l/O-i- compatible w'senal. parallel and 
game port standard, second serial port optional 

Retail Pnce $75 00 $ 60 . 00 * 

THE '"2MB EMS RAM CARD 

Meets Lotus "/Intel 'specs. compatible with 
Microsoft “Windows. Lotus. Framework and more 
RAMdisk and print spooler, software included w/OK 

R„«,Pne,5,72 00 $ 99 . 00 * 

I HK "MULn 384 

100% AST “SixPack compatible Capable ofO-384K 
additional memory. w-'R232-sefial port, parallel and 
game port, clock/calendar w/rechargeable battery 
backup Never needs replacing w/OK 
Retail I^ce $90 00 $67 00 * 



THE '“20MB 
HARD DISK 
SUBSYSTEM 

This half height internal 
20MB disk drive comes 
vdlh a controller card, 
connecting cables and 

manual. Retail Pnce $458 75 


$ 347 . 00 * 


THE "20 + 20 HARD DISK 
AND TAPE BACK UP 

The 20MB streaming tape 
packaged together with 
our 20MB Hard Disk allows 
you to backup the entire 
contents of your 20MB hard 
disk in minutes. 
Retail Pnce $980.00 

$ 699 . 00 * 

20MB HARD DISK 
ON A CARD 

This 3.5" 20MB hard disk 
and controller on a single 
card features simple 
plug-in and go 
inst^ation and 
disk slot saving 
eftidency. 

Retail pTKe $500 00 


$ 375 . 00 * 




All THE™ products in this special event are 
offered thru pC NetWOfR 

*A11 prices in this offer are listed wholesale, members pay wholesale + 8% and shipping 

Mon. -Fri. Sat. 

To order Call Toll Free 8am-7pm 9am-5pm cst 

Validation# 1 C HTTP IN ILLINOIS 

AAN7 W / X " wXa V C (312) 280-0002 

See Coupon for Mail-In Membership on Next Page 


rpux? BACKED BY A $90 MILLION 
X XXXL COMPUTER PRODUCTS COMPANY 

CARE PACKAGE 


THE backs every product with a 

45 DAY MONEY BACK 
GUARANTEE 

and a 

1 YEAR WARRANTY 
ON PARTS AND LABOR 


All Pricci arc Sabjcci to Chsng* Wllhoet Noth 
All prodacK ar* Snbjtcl to Availability 


TM-Ragiaiertd Trademarks of Aat Research/Com^q/Hayea/Hcrcnlca/IBM/ 
Intel/Lolas/Microioft/PC Network. 





THE MOST 
INCREDIBLE 
BUY ON AN 
IBM '"PC/XT 
COMPATIBLE 
EVER! 


$ 444 , 00 * 

The^^PC^ 256K, upgradeable to 640K with 
360K Drive, Snihz Turbo Speed, ‘AT Keyboard 



'•THE PC+ is well built 
and has enough company 
support behind it to make it 
a very attractive aitemative 
to higher-priced 
competition. ** 




1 $1,995. 00 IBM PC 

I $1,495.00 Leading Edge™ Model “D" 
1 $999.00TandY'“ 1000 


Buys 4 THE™PC+ Systems 


Buys 3.5 THE™PC+ Systems 

■ 


Buys 2 THE''PC+ Systems 


1 $795.00 IBM’" Selectric Typewriter 


Buys 1.5 THE™ PC + Systems 


HOW CAN THE PC dt 
COST SO LITTLE? 

There’s no reason why an IBM can't sell 
for $5001 Today s costs of floppy drives, 
chips and all other components which 
make up the units are a fraction of their 
costs from a few years past . Advanced high 
volume production techniques combine 
with low materia] costs to make this low 
price pKDssible. 


Why then don’t IBM '"PC's and many 
compatibles sell for $500? It's simply a 
question of pricing. Do you go for the most 
you can get or charge what the product 
should reasonably bring? 

THE™doesn’t have to worry about 
dropping the price on an existing product 
50*80% and then wonder how to make 
ends meet when they do. 


Computer 

Shopper 

Magazine 

Reader 

Pon 


Dealer Inquires Call THE at (312) 642-9626, 319 West Ontario Street, Chicago, Illinois 60610 





NETWORK YOUR #1 SOURCE FOR IBM 


BUY HARDWARE AND SOFTWARE AT WHOLESALE + 8%, 
AND GET 14-30 DAY SOFTWARE RENTALS^.. 


MAGNAVOX 
14” COLOR 
RGB 

MONITOR 

$ 275 . 00 * 



Amdck Video 3I0A Amber $139.00* 

Amdck Color 722 Enhanced 449.00* 

Magnavox Amber IBM Type TTL 79.00* 

Princtton HX-12 ROB 369.00* 

Princeton Max-12E 138.00* 

Princeton HX-12E RGB or EGA 445.00* 

Magnavox 14 Multimode 489.00* 

Magnavox 14 " EGA w/swivel base 435.00* 

THE’" 12" Dual Frequency Amber 75.00* 

NECJC-1401 MULTISYNC RGB MONITOR 


High 

Res 

Color 


$ 530 . 00 * 


FREE (800) 621-SAVE 

(Ord«r«-Mtmbcr*hlp lad Adrtcel) 
la mtaeU uB (312) 280-0002 
Yoer Membenbip Validatioa Nombcr AA77 
Yoa caa validate yoar mrmbcnbtp aomber aad. If yon 
wlah. place yoar nnl moaey-aavtag order by pbeae aaiag 
yoar VISA. MASTERCARD or AMERICAN EXPRESS. 
Oar knowledgeable ulea coaaallaata are on doty; 
MON.-FRl. (CST) SATURDAY 

8ain-7pm 9am-5pm _ 

PERSONAL COMPUTER NETWORK eSS 

320 Weal Ohio 

Chicago, niiaoia 80610-9934 

POt eVSTOMta SSIVICB AND OKOU STATD5 

CALL. <312) 2aO-lS47 Mwi Pri. t Maei-4 30p<B 


PC NETWORK MEMBERSHIP APPLICATION 

YES! Please enroll me as a member In the PC NETWORK "■ and 
send my catalog feaiunng thousands of computer products. aU at 
just 8% above DEALER WHOLESALE PRICES I will also receive 
THE PRINTOUT . a special penodic update on merchandise at 
pnees BELOW even those in my wrholesale catalog and all the other 
exciusnre. money-saving services available to Members I am 
under no obligation to buy anything My complete satisfaction is 
guaranteed 

Please (t<e) all boxes that apply A77 


oBotk Membership 

1 Year 

2 Year 

With 14 Diys Rcatal 

$8 

$15 

Business Software Rental Library 

$25 

add ! per year 

Games Software Rental Library 

$10 

add ! per year 

oSpccial V.I.P. Membership 

1 Year 

2 Year 

With 30 Diys Rental 

BOTH Business and Game 

$15 

$25 

Software Rental Lbranes 

$30 

add'1 per year 


Bill My Credit Card 
Account Number 


VISA MasterCard Amencan Express 


TTTnrmnrTT 


Exp Date mon yr 

1 Check or Money Order Enclosed for $ 

Name - 


Address . 

Gty_ 

Telephone ( ) 

My Compmterls) is IBM 


. Apt No 
. Zip . 


ilBMXT IBM AT 
lAppIc II IMaciniosh Other 


Signature . 


OVER 30.000 PRODUCTS AVAILABLE AT OUR EVERYDAY LOW PRICES) 
GAMES & EDUCATIONAL SOFTWARE 


When m !)» WofU » 




Pnni Shop 
The Prmi Shop Cttphiet lib I or 2 
UMb EUesttr. Wenr Anodr' 


StoctMk Am Muk Consrrunon Si* 
ItocttMk Am The Chessmanet 2000 
OtctfMle Am SUfii^. World Tour OeU 
■ffw At Slop //. Temple of Apehei Trtofr 
Kiyi n Seepon III 

Coamiter Novel Ccnsrwcaon Set 

^ In/ocoo SLieYfKv. foMiUkr Tnm't W^nriv 

lafocoai Buiemiaoev- Hotv^vood Hpn» 

^ Itlotom Tor* Tnk.'f) 

PUm 


S2t.2S* 
22 JO* 
32.00* 
20.00* 
2 a.so* 

30.00* 

tt.S0* 

20.00* 

20.00* 

IStT* 

20 .»r 

32.0T* 
2t 00* 
20.00* 
20.07* 
20 00 * 
21.20* 
41.05* 


MkwRwii Solo Ft 
Mic t ota H Fi^ Stmuleior 2 0 
tUodaupa InOtMiaJenei . Voodoo Itlend 
MWiirin Balance of Bower. Oomeord Uapn 
Stam te-LiM BOdr Cauldron 
Siam Oa-Lla* Kngt Ouett K 
SlBM A SehMMf opine Ttaot lU 


M»lobT«» CATO 


SliMObaard One Umute U a n a g er 
SpMObMfO Newsreom Ao 
S«Ma^ Jet 

S«bloik Fhfiu SenuWor Sceneiy Orsha 1-0 


BUSINESS SOFTWARE 


ANSA Pandoa 

^ A«bt«n-Tti* DBase III Aui tv Fr.vnnnvb II 
^ Aelnoa-Tiit Paptd Fik 
te i tfO Superhey 
OeiUad NrArjc 

0o * U«4 Turto Baste Tarto C or Bureha 
Ceaied PMii Copy II FC K Tools 
CcipaUf AModaiM Supenralc or Super Pra/ecs Am 
DAC EaryBase 
DAC f.i5v Sonus Pack 


KS Fastbac* 


Cnergraphtes 
rMM XTPEl 


20 


Harratd ArsenwrKm Cr^priK-s 

lUrrarO Total Pre/ea Managti 

Har** Smatseom ll-New VT 100 Lnulaiot 

BaauaBOt* Umd Prober 

lataM Ousclrr 

Ltfttras Volhwnlrr HI 

laliM Piedo p i ia i Lotus 12 3 Vet 20! 

Law* Pmlopaiaai Ha! 

• - ■ , UftK> 


$410.00* LMas Peealapaisai FtteiatKe * 

37S.00* ^ Met* Usrupni Your M.inr> 

227.2S* Mari^ Tacba^afr Carbon Copy 

30.00* MP0$ l<nowledtetrm\ II 

00.00* MkfaPia WordStar 2000 

M OO* Mki^lai P Base 5000 

20.00* MIcfaUa PBaseiaout2> 

2SS.00* Mkraaaft C Comp^ 

27.00* ^Mlcn»oA W'.vd - VeiMin J J 

T0.M* MkfaiaA Uuhiplan 

27S.00* Micreaoft Ouk* BasK. Wmdowt 

27 .SO* Mkfoaiar CmsutfrXVI 

02.00* Maaagtaai Dotars A Sense w Forecast 

34.00* Hadtiawaa Advantage 

200.00* HaKlauM IMenart 

2M.00* Naatachai Q^per DBase HI Compikt 

00.00* Naitaa Commander 

24.00* Nartoa JV^v«,v> lAiMies 32 

32.2S* Pa p a f tact SoAiiart Planraer 

124.00* SattmiaSoAvtea H'ontfVniF<:t42 

20S 00* $oMa0c SataUaa CutM Ooubile OCtS or Dish Optanaer 
102.00* SaftwBsa PabOaMal fTS First Choice 

$3.2S* SoIMbr PaUlaUai PFS ProNssionW Wme 


27.00* 
2140* 
2040* 
2i.2S* 
30.00* 
20.20* 
2400* 
>0.00* 
10.00* 
23 0T* 
17 07* 
30.00* 
00.00* 
04.00* 
27.00* 


S3T0.II* 

MM* 

130.00* 

270.00* 

200.00* 

330.00* 

140.30* 

240.00* 

220.00* 

MOO* 

MOO* 

00.00* 

MOD* 

270.00* 

230.00* 

310.00* 

33.00* 

40.00* 

40.00* 

100.00* 

30.00* 

70.00* 

103.00* 


<baiy«a Aad la MBa aazt M pMa. 

COMPLETE SYSTEMS 


HARDWARE 


MULTIFUNCTION CARDS 


3.700.00* 101 001 
2.204.00* (470(1 


Appla UacPpplellclk US DOS Keyboard CAU 
ATAT aJOOPCCPl/wMSOOSCWSaSK- $1,100.00* 
6*WCfli 

COMPAQ 

AvraUr I floppy w 256K 
COMPAQ DesbAo 
Hard DisM 2<MB w 2S6K 2 Ftoppy 
PIOM ATB«M-Si-sr,-ni 
2 ns 00 fne 25Wf 
b IBM KT Prolessicei.tl 
AVdB Hard Dtsh 
tlM PCAr Model 330 
IBM PCAraasetAw 
I 2U8 Floppy w 2S6K 

DISK DRIVES R CONTROLLERS 
lOawea BemouWaoaDualUBDr $1,710.00 

PPCNanaoib 1‘^P Inkmj. I 2 Hctghr 2M0Q 

■./•.evx*' /Vnr .<f Viuj/jrt 


PC Meiworb 20M8 Tape Baehup 020 00* 

Half Heidtii w coteroSet 

pPCNttwocb Half Hei^ni PS DO nmy 70 00* 

llir 2030 Hard (ks* L'jrd 370 00* 

N IHK 20 * 20 SK'isiH Sysinn 4M OO* 

u- 20UB Tape ti-Khup oynts* 

b 1 HI. 20MB 20UB liMcmM I 2 Height 347.00* 

A\iii'Poet Drrvet hi' Seas-iie .e Uicroscieth.* 

MEMORY CHIPS 

All <hipt puaraniecd for life 

A MX MeiaofY Upgrade Rita (<rirNpH< $7.70* 

A MR Draamk Bam Cbipi ifjchl 1.00* 

b 2S<X Draamk Raa> Cl^ iLtchi 2 90* 

b 120R AT Malbae laard CBIpa rfavYii 3.00* 

b Ulai ano’’ o Fwcvsuv los oo* 

MODEMS 

A Kayt* 5mjrrm>Wm > SS2S00’ 

Ha««a Smarrmodem I200BPS w new 310.00* 

SrrufTCdm U VT JOO fmuienv 
Hayaa Smarfmodem 300 120.00* 

U 0 Rebolica Courier 2400BPS i nod m i 340.00* 

O.S Oabailca Password 173.00* 


^ AST Adv'jn’.ree <tv AT 
i24Mi AST SixPahPremium wOK 
R AST AxPakAus w>rn »IK 
.000.00* fJOSBi AST ; O Mth ; See I Ofr 

^ Orchid Uvkiirrsr 

1.037.00* (39d2i OrckM reiy Turbo 206 

Tacaiae Capram AhdiifurKiion Card OK 
t.OTS.OO* (2322) >1111 2M1 RAMCad Md ipe> rwtf wON 

>1111. Mailt 3M 0 JS-Uf Cjpabiliry I Set I Pji 
1,337.00* I288III I Came port j kioch caknJjr and 3 St-Awarr 

> I HI. ' Main I/O ronusOKeie 
Set Par UMtie CAv7 SianJjrd 


$323 M* 
310.00* 
130 00* 
107.00* 
230 00* 
340.00* 
IMOO* 
M.OO* 
47.00* 

6000* 


(OAOl 
r300) 
12 SOI 
ra 751 
(7 451 
(2501 
(2501 
'1621 


PRINTERS 

aUan MSP 10 NEW' 

l&CPSOOCOLPni- * Tiac 
OUta MSP;SN£W 

leOLPS I32C(XPnc * Trae 
Olkia USP 25 NEW 

.^kX.« \3iCOLFne * Trac 
QUaa A e m ie i r 35 NEW 
JSCPS Daisywheet l32COtfnc * Trac 
Qilaa I20D I2025CP5 10 wTiac 

> BpaalA ai3> BOCOL Paiahti Wairu 

> Spaa EX ICW i3XOt ParaMel Uains 
>epaM FXBOe I60CPS 10 Par 


> Epaoa LO (000 I90CPS 6CCPS NIO 

> Bpaa L02S‘r< KVCPS l32COt Par Set 
>Bpaaa UC 66 1 2KPS 8 5 fnencui Fee > 

ParaMrl w NLO SwiKb 
NBC 2050 20CPS Letter OuaW> Aimer 
NEC 3550 33 C:pS Letter OiMiy Aimer 
NBC 8850 55CPS Anier 
NBC Pe>WrrrerP02IOiaO6SCPS 10 
NBC PmWreerP-T l60'6SCPS.I32C0t 
Pmaaaeak 1091-1 16032CPS 10 PatwTrac 
>Paaai«al( KXPKXU laoCPSa Tr.tc 

KX 81992 laaCPS IS wTtac 

Taafciha NEW P34 IE 2I0CP5 132COI 
TaaMba P3SI Uodt! m ParSer 286089 l32COi 


400.00* (9831 

440 00* (9501 


IM.OO* 

410 00* 

030 00* 

340.00* 

470 00* 

440.00* 

430 00* 

MO 00* 

IM.OO* 

070.00* 

400.00* 

OM.OO* 

410.00* 

040.00’ 

2M.S0* 

304 45’ 

400.M* Id rpi 
010.00* '13 37. 
03000* <20201 


(3651 
(6061 
(((561 
r’4Sl 
r(035i 
(P6(> 
1(3611 
i21 301 
(4 2(J 

(12 3(' 
r 14 901 
(2( 49i 
(6 061 
11220) 
<S00l 
(6 S6< 


AU THl. MODEMS AAB lOOH KATES COKPATIBU 
hlHl 1200 Cam Eaianul IIO OO’ l 2 

him 3400 Cma Baiarmal 23000* >■( 

him 1 200 Cam biieraal Pnv Sk'danri' 44 00’ il 

IHl 'tOOe Cam laiatmalw Free SoPware 107.00* (4 


(2 >0i 

(74Si 
(3 7(1 


(3 001 


7 69) 
(9 TOi 
(2501 
(5 Ml 
>(056; 
(920/ 
({( 45i 


Aadak WlcoJdM Amber m $130.00* 

Aaulak Color 600 High Pes PCB 300.00* 

AaMak Coidr 722 NEW Enhanced 440 00* 

Maeaaaa Amber IBU Type TTl 70.00* 

Mafaaaaa (4 ACfi Gitor 640x240 270.00* 

Mt|aa««a 14 Mufnmodr Monror 4M 00* 

Maiaavoa (4 EGA Uonnot w swivel base 430.00* 
NBC jC (401 Afufhsync RCA Color S30 00* 

PrtacaiM HX 12 P^ Uonuot 300.00* 

Priacaiea NX 12E PCB or EGA Monitor 445 00* 

Priscelaa MAX I2E 130 00* 

Supports Cjihei Mono or PCB Cards 


membetahipi to we if (hey meet your needs I 
rrniai charM are far less lhan ether soAwan renul aeiviees-JUST 
OF THE MEMBER WHOIESAU PRICE W* fMluro ovor 1.000 
4 m IBM. Appla and Moe. 


VIDEO CARDS 

Hatealaa Color Card w Auafel Port 
Rarcalaa Monochrome Graphics Cards 
Orchid Turbo ECA Card 
Paradtaa Awfoswircfi EGA 
Qaidraia Oual ECA * 

> I 111. EGA Phis w2Sc>K a/vf prevrr (S'li 

> THl. H730 AAvK< Oaplecs wPatahe) Pet 

((XT',. (AM jnJ Nentdes ComrvT’Mr’ 
>im CalatCard 1 Oirr (BM CienrunNe 


$130 00* 
102.00* 
OM.OO* 
3M.00* 
»3 00* 
140.00* 
MOO* 

40 00* 


(2911 
(3 SOI 
r(229t 
(»2Si 
(6 961 
13S6I 
'2 SOI 


ACCESSORIES AND SUPPLIES 

STM* 


ilOO) 


(2 (Vi 


(I 501 


> Braad Nsom DS/DO DUketiaa (Ba at 10) 

CuaisniteJ (or Ur' Not Cenenc 

> DS/DB Baft Paa Special aa. .44* (( i»i 

Packaged et SO with streirs ai >3 ktuii 
Cuj/.mferd (dr Ur" 

> PC Nanaw* PepUetmmr 130 H jfi 70.00* 

IBU K Power SuppN— Civn v\w A.' (OM iw N«-» > the 
same •:apaoi)- as an XT Coed Av add m tape dmrs lurihcui 
need k ■ .i uniii and lirkf v.iixh-iri Jiik 

SMA PCDocumale Keybo^ Templates aa. t.M* 

A'r torus DBase Uuhimatt and dthets 
^%aae HrDSDDDuhertesiBoacelOi 34 M* (( 50i 

WPPrIaiar Paper 2600 Sheets 17M* (1000) 

MirrpTme Prrts (nvisMr when wmi 

*PC NBTWOlX Mfhars pay J«M OH abava iha whalaaala pska. 
plaa Ad paces tefleci a 3-« cash ifeacouni Mmunum shipeaig 

$2 50 per order IniemaMnal orden esB fm shippmi A haraMid 
charpes Money orders penonal and company ehcchs pkaw aloiiir 10 
wort^ days (o dear AJ pnres suMeci «o change Products subtaci to 
avalibdity 





NETWORK 


■«r>iCTair> 


ER PRODUCTS 


IBM'"XT 
BASE SYSTEM 

IBM"XT W/256K 
Floppy Drive Controller 
2 Double Sided Double 
Density Disk Drives. Mix and 
Match with your Favorite 
Monitor and Printer 



llllllllllinilll I 


IBM-XT 

HARD DISK SYSTEM 

IBM "XTw/aSeK 
Floppy Drive Controller 
1 Iltouble Sided Double 
Density Disk Drive 
Half Height Hard Disk w/20MB 




$ 1 , 075 . 00 * = $ 1 , 337 . 00 * 


ATbT PC 6300 

640K/2 Roppy/Monitor/l Ser/l Par/Keyboard/DOS 





$ 1 , 260 . 00 * 


* DESKPRO SYSTEM 

256K CPU/2 FIoppy/20 MB Hard Disk 



$ 1 , 537 . 00 * 



64K EXPANSION KIT 

For the IBM ’ 

Set of 9 
150/200ns 


MEMORY CRIPS 

256K Dynamic RAM/Sei of 9 $26.10* 

128K Forihe AT'Set of9 35.10- 

MATH COPROCESSORS 
laid '6087 5Mhz Co-Processor $105.00* 
laid '8087 8Mhe Co-Processor 155.00* 
Iatd '80267 SMhz/SMhi 180.00* 



MICROSOFT i Lotus' 

WORD Ven. 3.1 METRO 

$ 229 . 00 * $ 54 . 00 * 

Windowa $ 54 . 00 * 


5.25” DS/DD 
DISKETTES 


Box of 50 


44 * 

• » M ea« 


Box 
of 10 


$ 7 . 95 * 


GUARANTEED FOR LIFE 


America*! 

Favorite 

Business 

Software 


Lotus 

Lotus 1-2-3 

Spreadsheet 

Ashton-Tate 

DBase m-l- 

Database 



$ 285 . 00 * 
$ 375 . 00 * 
^:f^$185.00* 


Satellite Software 


CIRH I os HI ADI R srR\ ICr CARD 

CALL TOLL FREE Sam - 7pm Mon.-Fri. Sam - 5pm Sat.csT 


(800) 621-SAVE ( 


ordert aad \ 
raembarships / 

In lUinois caU (312) 280-0002 Validation Code; 

Customer Service and Order Status (312) 280-1567 


SEE WHY OVER 200,000 
HJWE JOINED MAKING US 
THE NATION’S #1 
SOURCE FOR EVERYTHING 
IN COMPUTING 

• Our 500 Page Wholesale Catalog 

Over 30.000 products priced at 
Wholesale + 6®o. Anything you will ever 
need, at a consistent low price 

• Periodic Catalog Updates 

Vhu/- Catalog is never obsolete! Keep on 
top of the newest products and latest 
price changes 

• The Printout 

Our newsletter gives you fantastic specials 
along with unbiased analysis of new products 
and industry trends 

• 10 Day J?ef 0 rns on Hardware!! 

If you don f like any hardware product — for any 
reason — return it for a refund 

• 1000 + Title Rental Library 

14 to 30 day rentals on over 1000 different titles. 
Try before you buy" 

• Size, Strength and Stability 

The Network has over 200 employees. 55.000 
square feet of ofTice and warehouse space, 
inventory valued in excess of $25.000,000 and 
is ranked the largest computer product supplier 
in the nafjon' Our commitment is to serve 
our customers and our 90®o repeat business 
rale is proof 

• OnLine'^ Bulletin Board 

Download "Freeware from the nation 's largest 
single concentration of Public Domain software 
available’ Get tied into the nation 's largest 
technical in formation network' Get tech support 
or contact customer service from the Network s 
Online, "not Just a bulletin board but a complete 
customer information network 


EPSON* 

FX-286E 

132COL 200/40CPS NLQ Mode 


$ 479 . 00 * 



Epson EX-800 a0COly300/60CPS $410.00* 
Epson EX- 1000 l32COy300/60CPS 535.00* 

Epson FX-B6E 80COU160CPS 345.00* 

Epson LQ-800 180COU60CPS 445.00* 

Epton LO- 1000 180CPS/60CPS NLQ 630.00* 

Epson LQ-2500 108CPS/132COL 990.00* 

Epson LX-86 120CPS/8.5" w/NLQ 195.00* 

atUen MSP-10 80COy60/40CPS 259.00* 

atUen Premiere 35 35CPS/ 15" LO 440.00* 

Panasonic J09i/ 160/32CPS lO 'Parw/Trac 259.50* 

Panasonic KX-P1092 180CPS/w/trac 304.85* 

Toshiba 351 Model 11 286CPS/132COL 935.00* 


*Members pay 8% above this wholesale 
price plus shipping 






Howto386 


It’s simple. 

With Intelfe Inboard’* 386/AT. 

It fits right into your IBM* AT or 
compatible, and gives you all the per- 
formance of a 386 system. 

Without having to buy a 386 sys- 
tem. (Which, if you’ve pric^ one lately 
is about thr^ times as expensive) 

Inboard 386 is based on the revo- 
lutionary 32-bit, 16 MHz 80386 chip 
we invented. So it’ll work with aU the 


software you’ve got sitting on your 
desk. As weU as any add-in boards y 
may have hiding in your computer- 
like, just for instance, the Above’* 
Board. Which we also invented. 

Inboard 386 lets you whiz through 
recalcs with Lotus*l-2-3.*And it 
makes your network server serve you 
even faster. In fact, ifU make any 
program serve you faster. 

And with 386 control software. 


Inboenl arKl Above are trademarks and Intd a re^stered tradeimirk of In OMpocaticm. IBM is a re^stei^ trademark (tf Intenutiorud Business 



wurAT 



M i It h j, i 


you can take advance of exceptional To find out more, check with i < 

multitasking capabilities. Like put- your favorite computer dealer 

ting together a presentation while or call us at (800) 538-3373. 
your computer is downloading data. And see why Inboard 386 

(A slightly more efficient way of beats the system, 

doing business) 

Don’t forget our five-year 
warranty. Or toll-free technical 
support line. 



1-2-3 are registered trademarks of Lotus Develt^ment Corp. 0 1986 Intel Corporation 


CIRCLE 511 ON READER SERVICE CARD 






Software 

Word ProcMt^rtQ/ 
Desktop Publishing 
FANCY FONT 
FINAL WORD II 
HARVARD 
PROFESSIONAL 
PUBLISHER 
MICROSOFT 
WORD 3.0 
MULTIMATE 
MULTIMATE 
ADVANTAGE 
LOTUS MANUSCRIPT 
OFFICE WRITER/ 
SPELLER 5.0 
PFS: PROF WRITE 
SAMNA WOROIV 
SPELLBINDER DESKTOP 
PUBLISHER 
TURBO LIGHTNING 
VOLKSWRITER 3 
WORD PERFECT 4.2 
WORDSTAR 2000 4- 
XYWRITE III 

Database Systems 
CLIPPER 
CONDOR III 
DBASE III PLUS 
FOXBASE + 


S139 

S239 


S279 

S249 

S299 

$359 

$259 

$129 

$349 

$459 
$ 65 
$159 
$209 
$289 
$199 


$349 

$339 


THE INCREDIBLE JACK2 
“Electronic Workspace” 

from f^Csiv" 

Do Wordprocessing, Spreadsheets, Database and 
Graphics all on one screen at the same time. 

Normally priced 
at $( 


Jatik2 




i'ji $095 


with purchase over $1,000. 


Graph ICS 
CHARTMASTER 
CLICKART 
DIAGRAPH 


$209 

$119 

$309 


GENIFER 

$219 

DIAGRAM MASTER 

$169 

KMAN2 

$319 

ENERGRAPHICS 2.0 

$299 

PARADOX 

$449 

FREELANCE PLUS 

$359 

PFS: PROF FILE 

$ 149 

GEM DRAW 4- 

$189 

Q&A 

$229 

GRAPHWRITER COMBO 

$349 

QUICKSILVER 

$359 

HARVARD PRESENTATION 

R BASE SYSTEM V 

$359 

GRAPHICS 

$239 

RAPIOFILE 

$249 

IN-A-VISION 

$259 

REFLEX 

$ 89 

MAPMASTER 

$219 

REVELATION 

$499 

MS CHART 

$189 



PC DRAW 

$209 

Spreadsheets/ 


PC PAINTBRUSH PLUS 

$109 

Inir i-ated Packages 


PICTURE PERFECT 

$245 

ENABLE 

$349 

PRODESIGN II 

$179 

FRAMEWORK II 

$399 

SIGNMASTER 

$139 

JAVELIN 

SCall 

WINDOWS/DRAW 

$119 

LOTUS 1-2-3 

$319 



MULTIPLAN 

$ 125 

StSlISliCS 


OPEN ACCESS II 

$299 

SPSS/PC 4- 

$699 

PFS: FIRST CHOICE 

$ 109 

STATGRAPHICS 

$469 

SMART SYSTEM 

$439 

STATPAC GOLD- 


SPREADSHEET 


WALONICK 

$399 

AUDITOR 

$ 99 

SYSTAT 

$469 

SUPERCALC 4 

$319 



SYMPHONY 

$ 449 

Network Applications 


VP PLANNER 

$ 59 

CROSSTALK XVI 

$419 



DBASE III LAN PAK 

$599 


Protect Management 

HARVARD TOTAL 
PROJECT MANAGER 
MICROSOFT PROJECT 
PROJECT SCHEDULER 
NETWORK 

SUPERPROJECT PLUS 
TIMELINE 2.0 

Accounting 


$279 

$249 

$339 

$319 

$239 


MultHunctlon Boards 
AST ADVANTAGE 
(128KI 

AST6PAKPLUS{64K) 


Communications/ 
ProduCiWlly Toots 
CARBON COPY 
CROSSTALK XVI 
CROSSTALK MKIV 
PROKEY 
RELAY GOLD 
REMOTE 
SMARTERM 
SMARTCOM II 
SUPERKEY 


S 129 
$ 99 
$ 139 
$ 85 
$ 159 
$109 
SCall 
$ 99 
S 55 


•CALL FOR SHIPPING COSTS 


KMAN2 
MULTIMATE 
MULTIMATE 
ADVANTAGE 
REVELATION 
WORD PERFECT 
SERVER 

WORD PERFECT 
STATION 

Desk! : Environments 
GEM DESKTOP 
MS WINDOWS 
SIDEKICK 


$899 

$639 


$749 

$999 


BPI 

GREAT PLAINS 
COMPUTER ASSOC 
ONE WRITE PLUS 
OPEN SYSTEMS 

Languag>*3/Ulililtes 
APL+ V6.0 
COPYWRITE 
FASTBACK 
LATTICE C 
MICROSOFT C 
COMPILER 
MSBASICCOMPILER 
MS FORTRAN 
NORTON UTILITIES 
QUICKBASIC 
TURBO PASCAL 
TURBO PROLOG 
XENIX 


Hardware * 


$309 
$499 
$399 
$ 159 
$409 


$369 
$ 45 


Emulation Boards 

AST 521 Ml 4- 

AST S25M2 

AST BSC 

AST SNA 

FORTE 

IRMA 

SMART ALEC 5251 


$649 
S 499 
$489 

$599 

$Cail 

$725 

$699 


AST I/O MINI II 

$169 

AST PREMIUM PAK 

$ 169 

AST RAMPAGE PC 

$279 

AST RAMPAGE AT 

$439 

INTEL ABOVEBOARD 

SCall 

JRAM AT-3 (OK) 

$259 

JR AM 3 (OK) 

S 199 

PC TURBO 266(1MB) 

$799 

PC TINY TURBO 286 

$459 

QUADBOARD (OK) 

$ 109 

Modems 


AST REACH 1200 

$359 

HAYES 1200 

$369 

HAYES 1200B 

$349 

HAYES 2400 

$579 

HAYES 2400B 

$549 

TRANSNET 1000 

$279 

US ROBOTICS 1200B 

$109 

US ROBOTICS 2400B 

$189 

VENTEL 1200 


HALF CARD 

$369 

VENTEL 1200 PLUS 

$299 

WATSON 

$339 

Dispia. Boards 


ATI EG A WONDER 4- 

$279 

HERCULES GRAPHICS 


CARD PLUS 

$169 

HERCULES COLOR 


CARO 

$159 

ORCHIOTURBO EGA 

$619 

PARADISE AUTO 


SWITCH EGA 

$369 

OUAORAM EGA-i- 

$339 

SIGMA COLOR 400 

$449 

STB EGA PLUS 

$299 

TECMAR EGA 


MASTER 

$299 

TSENG ULTRA VAK 

$429 

TSENG EVA 460 

$399 


Mass Storage/Backup 
IOMEGA 104- 10 
W/INTFC $1999 

IOMEGA 204-20 
W/INTFC $2599 

IRWIN 120D 20MB 
TBU $ 469 

IRWIN 14SAT 40MB 
TBU $ 579 

MOUNTAIN DRIVECARD 
20MB $ 699 

PLUSHARDCAR010MB $ 569 

PLUSHARDCARD20MB S 699 

PRIAM 42MB AT $ Call 

SEAGATE 20BW/INT S 389 

SYSGEN SMART IMAGE 
20MB (INT) $ 625 

TALLGRASS $Call 

TECMAR QIC-60AT TBU 
(INT) $1199 


Monitors 
AMDEK310A 
AMDEK 600/722 
NEC MULTISYNC 
PRINCETON HX-12 
PRINCETON MAX-12E 
PRINCETON HX-12E 
PRINCETON HX-9 
SONY MULTISCAN 
TAXAN 122 AMBER 
TAXAN 650/760 


$159 
$429/539 
$599 
$449 
$179 
$539 
$529 
$699 
$159 
$599 / 579 


Networks 
AST PC NET 
ORCHID PC NET 

Printers/Plotters 
EPSON EX-1000 
ESPON FX-8S 
EPSON FX-286E 
EPSON LO-800 
EPSON LO-1000 
HP 7475 A 
NEC 3550 
OKIDATA192 4- 
OKIDATA193 4- 
OKIDATA 292 
OKIDATA 293 
TOSHIBA P321 
TOSHIBA P341 E 
TOSHIBA P351 
MODEL2 

' .;ut Devices 
KEYTRONICSS1S1 
KEYTRONICS5153 
MICROSOFT MOUSE 
PC MOUSE W 
PAINT + 

Accessories 
CURTIS RUBY 
DATASHIELD S-100 
GILTRONIX SWITCHES 
LOGICAL CONNECTION 
MASTERPIECE PLUS 
MICROFAZER II 
256KRAMSET 
8067 MATH CHIP 
80287 MATH CHIP 


SCall 

SCall 


S 619 
$ 399 
$ 579 
$ 589 
$ 769 
$1499 
$ 799 
$ 389 
$ 569 
$ 539 
$ 689 
$ 499 
$ 769 

$1199 


$169 

$299 

$129 


$ 65 
$ 79 
$Call 
$259 
$ 135 
$269 
$ 39 
$119 
S 189 


CIRCLE 101 ON READER SERVICE CARD 


/ / / / / 




on all orders over $1000.00. credit card orders / / 
and prepaid orders / / 





V I h w P O I N T S 

■ STEWART ALSOP 


Pet peeves 



Alsop had a few things he wanted to get off his chest. The idea seems to be contagious: PC 
Magazine’s publisher, William Lohse, joins in with some thoughts of his own. 


E very once in a while in every colum- 
nist's life, there comes a time when 
no matter how hard he tries he just 
can't think of a good column. 

Most columnists who have writer's 
block go to their mailboxes and start an- 
swering readers' mail. Nobody writes to 
me (just John C. Dvorak), so I decided to 
get into one of my favorite subjects: pet 
peeves. There ate things that hardware and 
software companies do that just drive me 
insane. For instance, why is it so hard for 
computer companies to design the on-off 
switch onto the front panel of the comput- 
er? Are they scared that us dumb users are 
going to accidentally turn off the computer 
if it's too easy to turn it off? 

And why is it so hard for software pub- 
lishers to “preinstall" their manuals? 
Time after time, the first thing I have to do 
with a manual is tear off all the shrink 
wrapping, insert the tabbed dividers in the 
tight place, and then put the pages into a 
three-ring binder. I'd rather . , . 

We interrupt this column for 
a message from the 
publisher. 

Publisher’s note: Replace Stewart Al- 
sop's picture over his column with mine 
and put my name at the top, 

\^at do you mean I can't do that? It's 
my magazine, and I can take over Alsop's 
column if I want to. 

In case you missed it last fortnight, 
Stewart Alsop, the normal denizen of this 
space, said basically three things: that pub- 
lishers are strange folk because their job is 
to have a magazine that attracts the kind of 


readers to whom advertisers want to sell; 
that he agreed with the basis for this maga- 
zine — which is that you, the readers, know 
mote about computers than your comput- 
er-using colleagues, and that because of 
your expertise they ask you what to buy 
and how to be productive; and that you, as 
experts, have a job as large as the indus- 
try's in trying to understand the needs of 
what Alsop calls the “poor dumb user” 
because the users will always get what they 
need whether or not we (the experts and 
the industry) give it to them. 

PRODUCTIVE INNOVATION I want 
to make it clear that my role as a publisher 
is not to worry about whether the editors 
ate writing to the kind of readers the adver- 
tisers want to sell to. My role is to work 
with the staff at PC Magazine to figure out 
who is deciding which innovations are 
really productive and useful or not. We've 
decided that the best bet is to go with those 



people who are knowledgeable enough 
about products to be trusted to vote with 
their company'sdollars. So we are produc- 
ing a magazine that prides itself on its un- 
derstanding of and ability to evaluate per- 
sonal computer products, a magazine that 
specifically serves the needs of the better- 
informed technical gurus inside American 
business. 

It’s our job to deliver the goods: hands- 
on testing by a teal laboratory; the best an- 
alysts and thinkers we can find; editors 
who live with the technology like you do; 
comparative testing because you have to 
choose ftom amongst a plethora of similar 
products; productivity sections to make 
what you've already bought more useful; 
and lots of opportunities for you to interact 
with us through our reader columns. 

You’ve responded by buying PC Mag- 
azine. Our circulation has skyrocketed to 
over 375,000 — by far the largest in the 
PC-compatible market — and we see no 
signs of slowing down. 

TAUONG TO THE INDUSTRY Soour 
next job is to represent you to the industry. 

You are an opinionated lot because you 
have to be. You have work to do, and the 
PC industry needs to listen to you. When 
they do, they often also buy advertising 
space with us. Ads let the industry tell their 
story directly to you and let us keep doing 
our job. 

I completely agree with the other two 
points that Alsop made in the last issue. 
Not everyone who uses a PC can keep up 
with the fast pace of changes, and if you 
don’t help these users make useful and pro- 
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■ STEWART ALSOP 


VIEWPOINTS 


• .iC- 


duclive selections the PC industry will suf- 
fer and you'll eventually have a different 
job. And I’m sure that after this lucid dis- 
sertation, Alsop will agree with me regard- 
ing the publisher's role. He wants to keep 


writing this column. Right, Stewart? 

We now return this column to 
its author. 

See, what did I tell you. Publishers are a 


mcuDK 
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Now there is a software solution that 
handles copying files between your 

PC and Lap-Top -SIMPLY. No clumsy 
setups, no long strings of commands, no 
modems, no external drives to buy. Just 
connect the serial ports, run DIrec-LInk on both 
machines, select the files to be copied, and go! 

First, Direc-LInk displays a complete tree diagram of 
the directories of each PC. Point to a directory and tag the files you want to send, 
then select where you want to send them - hard disk or floppy. You can tag any 
number of files from a directory - using a variety of tagging commands. The 

received files are faithful COPIES, 
including the original creation date and 
time, without the extra characters some 
modem programs add! 

Your FILES are copied fast, over 
10,000 characters per/sec (1 1 5,200 baud), 
and you can control the whole process from 
either keyboard. Direc-LInk requires a mini- 
mum of keystrokes - simply point and 
shoot. If you have files that you send back 
and forth regularly, you can store the entire sequence In command files that 
execute with a single keystroke. The program comes with both 3V2'' and SVt" disks 
so you can Install Direc-LInk on your PC, your 
laptop, your portable, or any PC compatible. 

Now you're ready to copy any number of files 
between PC’s 3nd lap-tops! You can 
customize Direc-LInk for color or monochrome 
displays, and change the communications 
parameters. Cable wiring diagrams are included 
and you can order cables directly from us. 

Only $59.50 plus $5.00 shipping. 

California residents add sales tax. 

Utnnn ^^T copy protected! ** 

fffflulfu"7 213 - 377-1640 

I Company (est. 1967) 

4 Santa Bella Road, Rolling Hills Estates, CA 90274 



OeMr InquIriM Invited 


System Requiremenls; IBM PC. XT. AT. or compet i Me. serial port. DOS 2.0 or later and M column display. Requires less than 64K RAM. 


CIRCLE 113 ON READER SERVICE CARD 

PC MAGAZINE 


little Strange. Taking over my column to 
explain what PC Magazine really does and 
then threatening my job. What gall! 

BRING BACK THE MAC I'vejustspent 
a fascinating week here in the San Francis- 
co area. First of all I read a Reuters’ report 
in The San Francisco Examiner which said 
that IBM is cutting prices on its PCs (this is 
early in January) in order to clear out its in- 
ventoiy so that it can introduce a new mod- 
el of the basic PC. This report implied that 
IBM is introducing new computers in part 
because Apple Computer (yes, that’s right: 
Apple) is giving it trouble— -that’s an origi- 
nal idea. 

Then I go to the Macworld Expo (fea- 
turing the Apple Macintosh) in the city and 
see that every one of the big software pub- 
lishers — all companies that made their 
money in the PC-DOS world — are intro- 
ducing and selling new programs for the 
Mac because all of a sudden corporations 
are buying a machine that absolutely ev- 
erybody said they would never buy. 

And then I come home that ni^t to see 
that my own editor. Bill Machrone, has 
written an editorial praising certain aspects 
of the Macintosh (see From the Editor’s 
Screen, Volume 1 Number 2). And to top 
it off, I get my weekly issue of Business 
Week, with its cover heralding “Apple’s 
Comeback’’ and a story that admits that, 
yes, it was a bit early to write the company 
off in the corporate world. 

Whatever you might personally think of 
the Macintosh computer, the point is that 
corporations are now buying the machine 
because some users (yes, the poor dumb 
ones mentioned earlier) decid^ that they 
would find the machine more useful than 
IBM PCs or compatibles in certain situa- 
tions. By and large, they had to force their 
companies (and their technical gums) to 
buy the machines. 

The only point I want to get across is 
that, whatever products we’re talking 
about — new machines or new peripherals 
and software for existing machines — the 
people who ultimately decide where per- 
sonal computers are going are the people 
who have to use the stuff. And everybody 
else — the technical gurus (that’s you), the 
industry’s vendors, and even the colum- 
nists and magazine publishers — had better 
not forget that simple fact. liS 
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A mechanical tnouse has moving parts that make it less reliable, less 
accurate, and so dirty it actually needs a good cleaning now and then 
PC Mouse hxis no such parts Orproblems 


Saving this much money on 
software this good could easily make 
your day But put that savings to- 
gether with our new PC Mouse, and 
you’ve got a deal (actually you’ve got 
six of them), that’s tough to pass up. 

Our new PC Mouse makes 
even the best programs better. 
Easier to work with. Quicker to get 
around in. But besides that, it’s 
also the best mouse going. 

What makes PC Mouse so good? 

R)r one thing, it has no moving 
parts. And that means no problems. 

PC Mouse is optical. It uses a 
mirror-like pad to reflect a tiny 
beam of light. So it’s faster, more 
accurate and so reliable it’s the only 
mouse with a lifetime warranty* 

In addition to this specially- 
priced software, PC Mouse also 
works with any software program 

•Limited iifetime warranty applies to hardware pnKlucts only. Warranty 
limited to .Sorth America. Contact Mouse Systems for details. Mouse 
Systems and Designer Pop-up are trademarks of Mouse Systems Corp. 
Other brand or product names are trademarks or regi.stered trade- 
marks of their respective holders. © 1987 Mouse Systems Corp.. 2600 
San Thmas Expwy. Santa Clara, CA 9.5051 


written for use with 
a mouse. And quite a few 
that aren’t. Just use our 
Designer Pop-up™ menus, 
to create your own mouse- 
driven software. It’s 
included free. 

When you order, 
make sure you specify PC 
Mouse in either the serial 
version or, for $20 more, 
the new Bus Plus model 
which includes its own serial card. 

Either way, you’re getting the 
best of all possible worlds. 

The best programs and the 
best mouse. Now, all at the 
best price. 

CIRCLE 350 ON READER SERVICE CARD 

I 1 

I Call 1-800-523-5189 | 

Or, fill out this coupon and send to: Mouse Systems, 

I Dept. 10, 2600 San Tbmas Expwy., Santa Clara, CA 95051 

I PC Mouse I 

I want to order this software and... PCMouse m- BusPlns 

□ Harvard Professional i 

Publisher" □$599 or DSBW 

I GFirstChoice" □ $199 or □$219 I 

I GPrS* Professional Write" ^$219 or □$239 | 

I □ Reflex" □ $189 or □ $209 

I □ DesqView” □ $179 or □ $199 i 

□ Drafixl" □ $299 or □$319 

Sub total: 

I Add 7% sales tax if a CA resident: I 

I Add $6.50 shippings handling: j 

I Tbtal Amount: $ i 

I Please charge my □ VISA GM/C i 

Expiration date: / / 

I Card Number: I 

I Name on card: | 

I Name 

I Street Address i 

City State Zip 

I Phone I 

I Signature | 

Or send check or money order made payable to: 

I Mouse Systems Corp. 
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THE MIGEIUT POCKET MODEM: A STATE-OF-THE- 




Copyrighted m£ 



It's ironic. These days, modems bring the world to 
you at the speed of light. But for all their awesome 
speed and power, these high-performance machines 
just sit there on your desk like a low-tech toaster. 

But now, we're introducing the Migent Pocket 
Modem. It's 1001b Hayes-compatible, so it works 
with virtually any PC: IBM, Apple, or whatever. It 
runs at both 300 and 1200 bps. It has a full set 
of Hayes AT commands. A 28-character non-volatile 
memory Remote ring and tone sensing. Busy and 
dial tone monitoring. And even dual phone jacks. 

But that's where all similarities end. The whole 
modem is smaller than a 3"x 5" card and works on 
a 9 volt battery or AC power. So you can put it in 
your shirt pocket or briefcase, and take it home, 
on the road, or anywhere else you need your PC. 

The Migent Pocket Modem. If you'd like to know 
more, send in this coupon or call 800 - 633 - 3444 , 
□ept. 602, and ask for Alexis. We'll send you full 
information and the name of your nearest dealer. 
But in the meantime, you may be wondering why 
this modem isn't beige like the rest. Because we 
think it's about time a high-powered information 
machine looked like one. 
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ART lIMFORMATIOIM MACHIIME THAT LOOKS LIKE ONE. 
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ForThe Few 

BusinessesThat Didnt Buy 
A'E)shiba Printer, 

We Put Ofi ANewHnnL 



Our best-selling P351 dot matrix 
printer has a new front panel that puts the 
controls in easy reach. 

No more straining for the dip- 
switch or shuffling through software. Now 
you change the pitch or change a font with 
just a fin^rtip. 

Then sit back as the P351 rifles 
out draft jobs at 300cps. Or letter-quality 
work at lOOcps in more than 40 different 
type styles, all available on both down- 
loadable disks and plug-in cartridges. With 
a printhead proven to last up to two times 
longer than most other 24-pin printers. 

It’s also IBM PC‘-compatible, emu- 
lates IBM Graphics and Qume Sprint Ilf 
and runs just about every major software 
package you could want it to. 

And if it’s color graphics you need. 


the P351C will turn a bright idea into a 
brilliant presentation. It gives tou all the 
features of the P351 and puts high-resolu- 
tion color graphics on paper for printed 
reports, or on transparencies for overhead 
projection. 

All of which may explain why 
there are more Toshiba printers serving 
more businesses than any other 24-pin dot 
matrix printer in America? 

To find out why your business 
should be using Toshiba printers call 
(800) 457-7777 for the Toshiba printer 
and computer dealer 

ffRWmd DadHnarlcK^ f 

figures 


In Tbuch with Tbmomyw 


TOSHIBA 

Toshiba .\mrva. Inc. Inimnatinn S>-st«ra Drnsino 




■ COVER STORY ■ AL POOR 



life in the Rst Lane 

Did you spend your Clearasil years listening to the 
Beach Boys and Jan & Dean sing odes to Mustangs, 
GTOs, and little deuce coupes? Reading muscle car 
magazines with pictures of fiberglass hood scoops, 
small-block Chevy engines, and Hurst shifters? If so, 
you should feel a wave of nostalgia with the advent of the 
ultra-high-speed 12- and 16-MHz AT clones that are the 
PC industry’s version of the hot rod: fast, not for every- 
one, reliability sometimes a question mark, but ever so 
desirable (especially if you have backup transportation). 

When the IBM PC AT rolled into dealer showrooms 
in 1984, the mainstream machine was the reigning speed 
champ. The 80286 processor running at 6 MHz and a 40- 
millisecond hard disk drive made the 8088-based, 4.77- 
MHz PC-XT and its 85- to 1 10-millisecond hard disk 

If you live for the feel of a high-petformance 
vehicle, check out our review of those new 
custom jobs, the 12- and 16-MHz ATs. But be 
warned — all is not Jim in the sun. 
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■ HIGH-SPEED ATs 



The CCf SJi2h6-12' s ituitherlhHird 
is unique for nvo reasons: it was 
designed to ftt into an IHM PC -XT 
ease (for an easy upytradei and it has 
no CPU. The S02ti6 eotnes on a 
separate add-in bimrd. You can .see 
it in the photograph — Peo .slots away 
from the power supply. 



drive look like a little Nash Rambler. 

We all know what happened next. 
Speed freaks discovered that you could 
bolt a faster clock crystal into the AT, and 
it would go faster. Users inserted 16- and 
20-MHz crystals (crystal rate is twice the 
processor rate) to get 8- and lO-MHz ATs 
and watched their spreadsheet recalcula- 
tion times plummet. An unamused IBM 
slipped a speed governor into the BIOS to 
keep ATs from running faster than 6 MHz. 
watched Compaq and others unleash 8 
MHz machines that ran with rock-steady 
reliability, then Joined the horsepower race 
in mid-1986 with an 8-MHz machine. Did 
IBM satisfy the speed demons? Hardly — it 
set off a performance war. 

Today, you need not stop at 8 or even 
10 MHz for your AT clock speed. There 
are a number of 12-MHz and 12.5-MHz 
machines from which to choose, and you 
may even be able to hit the dizzying 
heights of 16 MHz. with either 80286 or 
80386 processors. 

We brought four of these high-speed | 
80286 machines into PC Labs: one each 
from Wells American and Computer Clas- 
sifieds; two from PC's Limited. We ran 
them through their paces and compared 
them to Compaq's Deskpro 386. With the 
80386 machines getting so much attention 
from both the press and the public these 
days, it is important to know the alterna- 
tives if you are seeking bang for the buck 
as well as processinp power. Also impor- 
tant: quality of design and construction, 
and possible problems that might arise us- 
ing these souped-up machines (see the 
sidebars "Hurry Up and Wait" and "A 
Fast Two or a Slow Three ?" ). 

If you expect the machines to be pretty 
much the same (after all, how much can 
you do to an AT to make it different?), 
read on. Each had unique characteristics. 

COMPUTER CLASSIFIEDS INC. 

CCI ST/286-12 

The standard configuration of Computer 
Classifieds' CCI ST/286-12 is 10 MHz. 
but you can upgrade it to 1 2.5 MHz. which 
was the configuration we received. In fact. 
CCI's family of PCs allows everything 
ranging from an AT in a PC box to a 386 in 
the AT box. 

The CCI ST/286-12 comes in a stan- 
dard AT-sized box that accepts up to five 


half-height peripherals. Ours came with a 
1.2-megabyte floppy disk, a 72-megabyte 
bard disk, and a tape backup unit (the tape 
unit was not tested). When you open the 
top, you quickly discover that something is 
quite different with this machine: the 
motherboard has no CPU. 

Instead, the 80286 chip comes on a sep- 
arate board that fits in the slot second from 
the power supply. The first slot holds a 
640K-byle memory card of proprietary de- 
sign. You can tell that most memory cards 
probably won't fit; the mounting bracket 
turns to tbe left instead of to the right as on 
all other PC boards. 

The separate CPU card is evidence of 
the most basic design difference about the 


ST/286-12. It was developed from the 
ground up to be a 386 maebine, but in rec- 
ognition of many people's wait-and-see at- 
titude about the new machines, CCI made 
a 286 configuration available. As a result, 
the two right-hand slots have 32-bit bus ca- 
pability built in. If you want, you can send 
them your 286 board and $800, and they 
will send a replacement board with the 
386. (For a First Looks review of the 386 
version, see "CCI ST/386 Brings Mail- 
Order Prices to 32-Bit Computing,” Vol- 
ume 6 Number 3.) 

Besides the clock speed and CPU, the 
ST/286- 1 2 offers you other options to play 
with. If you want to add a math coproces- 
sor to speed up calculations, you can in- 
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Benchmark Ifests; 
High-Speed ATs 


IMatlv* Timas 

(Ratio: S^H 2 IBM PC AT 100) 


W hile differences among the various 12- 
MHz machines are nominal, the compar- 
ison to the standard IBM PC AT running at 
8 MHz suggests their true potential. The rela- 
tively slow performance by the PCS Limited 
286-16 for the BIOS Disk Seek test suggests 
an improperly matched drive (the interleave 
factor is the most likely culprit) lor the speed of 
the system. If you are configuring your own 
system, be sure to set your drive for the lowest 
interleave that produces the fastest access 
times. 



Floating- 
Point Calculation 


Conventional Memory 




6086 

Instruction Mix 


Performanc* Timas 

(Times given in seconds except where noted.) 



NOP 

8086 

iRStnietion 

Mil 

CoRvairtlonal 

Mtmery 

Floaliiig- 

Polnt 

CalculattoR 

BIOS 

OitkSatk 

(miiltmoiiOs) 

6-MHz IBM PC AT 

4.17 

8.96 

1.32 

35.60 

37.19 

Compaq Deskpro 366 

2.09 

4.23 

0.72 

15-50 

27.03 

A*Star II Model 300 (12 MHz) 

2.80 

5.88 

0.82 

32.12 

28.62 

CCI ST/286-12 

2.69 

5.72 

0.82 

22.25 

24.23 

PC’s Umited 286-12 

2.80 

5.68 

088 

23.18 

30.35 

PC'S Ufiilled 286-16 

2.09 

4.34 

0.64 

1725 

36.42 


The NOP twnchmafk test is ctBsigned to measure raw dock 
epeedandmemoryaccesstimewhileminimizingdiffer- 
eftoes in micfoproce ee ofe and toe eftedot memory each- 
tog. This teat eMsculss almost notoing but NOP ("No 
Operstton") machine code tostructions to a big 128K toop. 
The iOSSInelaictton Mis benchmark test measures toe 
timelltakeetoaxecuteaselectedseriesotprooeesor- 
Inlertoive tasks. The test program uses BO06 toslructton 
code. These toetnicttons ere a subset of the total processor 
toatmctton set 


The Converrtlonel Memory benchmark test alocates 
2S6K bytes of conventional memory and treats N as a series 
of G4-b^ records. Then, 16.364 raivdom records are read 
into arto written from this memory. The raeuR shown is the 
Mrage of toe reed and wrMe bmes. 

The Floating-Point Calculallon benchmark test mea- 
sures processor speed by looping through a aeries of float- 
tog-poM calculations, indudtog multipiication. diviaion. ax- 
ponenHation. artd logarithmic arxJ trigonometric turKdons. 
The benchmark program uses the Itoattog-point library in- 
dudad with Microaoft C Compiler 4.0. 


The BIOS Disk Saak benchmark test measures toe time 
rt lakes to do a random seek using toe diske ROM BIOS. 
The test resuk includes minimet software ostorheed and 
may not paraRet toe manufacturer^ claimed towrage ac- 
cess time. The tael program performs 1,000 seeks. The 
average resull is shown to mMiseconds. 
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■ HIGH-SPEED ATs 


stall your own crystal and oscillator chip, 
which are readily and inexpensively avail- 
able. This way, you can run your 80287 at 
6, 8, or 10 MHz, depending on your 
choice. 

Moving in the other direction, you can 
also get the computer with considerably 
fewer components. CCl designed the 
motherboard to fit an IBM PC-XT case, so 
you can turn your 8088 machine into a 286 
hot rod for $ 1 ,439 (or $ 1 , 1 39 for the stan- 
dard 10-MHz speed). 

The machine itself was a solid perform- 
er in all PC Labs benchmark tests. It con- 
sistently ran about one-third faster than an 
8-MHz AT. and 4 to 13 times faster than 
the standard PC. The 25-millisecond To- 
shiba hard disk also kept things moving 
along at a rapid pace. 

The ST/286- 1 2’s construction is gener- 
ally solid, but has some pluses and min- 
uses in its design. On the plus side, you'll 
find cutouts in the back of the chassis de- 


mSfact file 



CCI ST/286-12 

Computer Classifieds Inc. 

17830 State Rd. 9 

Miami. FL 33 162 
(305)651-5853 

List Price: $2,395 for keyboard, case, 640K 
RAM, floppy/hard disk controller, 1 .2- 
Mbyte flo(^ disk drive, 12. S-MHz 80286 
CPU card. 10-MHz version, $1,495. 16- 
MHz 80386 version, $3, 195. 80286-to- 
80386 CPU board exchange, $800. 12.5- 
MHz CPU board replacement fcx’ existing 
PC-XT.$1,439. 10-MHz replacement 
b0Bid.$l.I39. 1 6- and 32-bit 3-Mbyte RAM 
card, $880. 12-Mbyte 16- and 32-bit RAM 
card, $1 ,300. EGA board with one parallel 
and two serial potts, 2S6K RAM of {winter 
buffer with RGB output and com{X)siie out- 
{nit in color aixJ black and white, $695. Com- 
bined hard/flt^y disk controller to su{qxxt 
standard 506 di^ interface and SCSI inter- 
face, $285. 40-Mbyte hard disk drive, $799. 
72-Ml^ hard disk drive, $1 ,699. 60-Mbyte 
tape backup. $850. 

In Short: A 1 2.5-MHz AT with the CPU on 
a slot, noton the motherboard, so you can up- 
grade to a 386 version later. ComnKin design 
with the 386 version suggests a measure of re- 
serve reliability few the 286 verskwi. Also 
available in a 10-MHz version, or as an up- 
grade to an existing PC-XT. Poorkeyboaid. 
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■ You don’t need to fish 
around for a diagnostics 
utility disk with 
the CCI ST/286-12, since 
all the diagnostics are 
available in ROM. 


signed to accept the extra port connectors 
that hang off many expansion cards. Also, 
a small heat sink that surrounds the 80286 
chip should help extend the reliability and 
life span of the CPU. 

On the other hand, the Western Digital 
floppy/hard disk controller seemed to be 
too close to the CPU card when we mount- 
ed it in the third slot from the right. During 
testing, the cards were removed and re- 
placed a number of times, and the floppy 
disk drive cable apparenUy got nicked and 
damaged by one of the sharp points from 
some component sticking through the 
CPU board. Once we replaced the cable 
and moved the controller to another of the 
16-bit slots for the rest of the testing, there 
were no further problems. 

However, the ST/286-12’s 101-key 
“new AT’ ’-style keyboard was the least 
desirable among those tested. The Taiwan- 
ese import suffered from a mushy feel and 
had almost no tactile feedback. I made lots 
of typing errors by inadvertently hitting ad- 
jacent keys. CCI may know something we 
don’t know, however: the keyboard dif- 
fered from the latest IBM standard by the 
appearance of a little key labeled “Mac- 
ro” on the lower left-hand comer. 

You don’t need to fish around for a di- 
agnostics utility disk with the ST/286-12, 
since all the diagnostics are available in 
ROM. You also access the Setup functions 
through this same facility, so it is easy to 
reconfigure your system as needed. 

Perhaps the most comforting aspect of 
the machine is that it’s overengineered as a 
286 computer. Since the motherboard 
must be able to work with the higher de- 
mands of a 386, all components are rated 


for 14.2 MHz or better. This rating gives 
you an extra margin of confidence when 
running a 12.5-MHz 286. 

CCI contends the ST/286-12 should 
have fewer problems with expansion 
boards than many of its 12-MHz competi- 
tors. While many expansion boards per- 
form urueliably at sp^s above 8 \Qlz, 
CCI engineers selectively shortened only 
certain timing signals so as to render sensi- 
tive boards more comfortable at the higher 
speeds without a major sacrifice in overall 
performance. 

PC’s LIMITED 

PC’s Limited 286-12 
PC’s Limited 286-16 

In the quest for raw power, one machine 
reigns supreme in the 80286 market, leav- 
ing the others in a trail of smoke — or possi- 
bly vapor. 

The PC’s Limited 286-16 is rated at an 
eye-popping 16 MHz. But don’t get too 
excited about the machine — it seems to be 
scarce. However, if you are willing to set- 
tle for merely fast, PC’s Limited also has a 
12-MHz machine (and, for $400 less, a 
lO-MHz variant). 

We requested and received a produc- 
tion model of the 286-16 to test in PC 
Labs, as well as the 286-12. People at PC 
Magazine have seen more than one of 
these machines — which make Microsoft 
Windows and Word jump — but not many 
mote. I made a blind call in January to the 
PC’s Limited sales line and asked to place 
an order for one of the machines. The sales 
representative was polite but brief: none 
were available, he wouldn’t take an order 
for one, he didn’t know when one would 
be available, and he suggested that I call 
backinamonth. Other people have repott- 
ed similar experiences since the first re- 
ports of the new machine appeared in late 
1986. 

There is some question about just how 
many 16-MHz 80286 processor chips are 
being produced, since only a single source 
(AMD, an Intel licensee) makes chips rat- 
ed at that speed. It may well be that the 
286-16 will be in short supply for quite a 
long time, so be prepared to lower your 
sights to one of the 12-MHz machines in- 
stead. [PC’s Limited CEO Michael Dell 
confirmed that chip availability is holding 
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PC's Limited 2 ^- 12 saves you desk space with 
its comiHU't case that is 2'/: inches narrow er 
than the avera^ie AT-style case. The drive Ixiy 
comes eijuipped with metal slides instead of the 
usual plastic. This should make for better 
^roundiufi a/ul reduction ofHF emissions. 


PC's I.imiied2S6-t6 is equipped with a 
SmariVu display panel . uhhoufih at 16 MHz it's 
sometimes Uh> fast to read. This Ikind oflJiOs. 
hnatedon the front of the computer, alternately 
reports clock speed and the drive or directory 

ytm're loft^ied onto . 


hack the 286-16 and said it may be several 
months — possibly late summer — before 
the 286- J 6 is out in quantity. — Ed. | 

The 286-16 and 286-12 have solid, 
compact cases with an internal support be- 
tween the front and back panels for added 
strength. The case is IVz inches narrower 
(left to right) than the average AT-style 


case, which can help you make the most of 
precious desk space. The single drive bay 
has space for three half-height storage 
units, and they come with metal slides in- 
stead of the usual plastic. 1 found these a 
little harder to woric with, perhaps due to 
some roughness on the edges of the 
stamped metal drive mount case, but I ex- 


pect that the design pays dividends in 
terms of better grounding and reduction of 
RF emissions. 

The PC’s Limited machines also have 
their unique “SmartVU” display panel on 
the front. This little band of LEDs that 
light in succession are driven by the timer 
interrupt; they let you know the system 
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ONLY ORCWDGIVES YOU 
SOMANYWAYSTO 
TURBOCHARGE 
KENGMES. 

Sooner or later, your PC will run 
out of gas. Even Xfe and AIS can’t 
make the grade with to^h powen 
draining applications. Like complex 
spreadsheets, CAD, color gr^hics, 
account postings and large data 
bases. 

But now there’s a cost-effective 
way to supercharge your PC’s engine: 
the Orchid family of turbos. ’Thej^ 
easy to install, so you can sit back 
and enjoy smooth acceleration. Right 
past the AT- and even some new 386 
machines. 

AVOID SPEED TRAPS. 

With an Orchid turbo, thereSs no 
reason to trade in your old clunker 
for the machine you really want. 
Because finally you can get the per 
formance you bought a computer for 
in the first place. Lightning spread- 
sheet recalculations. CAD screens 
that regenerate in a flash. Large data 
bases that sort , without putting you 
to sleep. Even complex windowing 
and multi-user applications you 
used to need a minicomputer for. 


ORCMD^TURROFAIIIKl 



Tin^^bo 

PCturbo 

Jet 


286e-I2 

386 

Host 

ComcMier 

PC XT 

PC XT AT 

AT 

Reference 

Speed 

3xXT 

8xXT 

3xAT 

Acceferoior 

Type 

Rntaces 

does 

Coprocessor 


CPU 

8MHr 

?2MHz 

16 MHz 

80286 

60286 

80386 

RAM 

8K 

lor2M6 

64K 

Cache 

EMS 

Cache 


INSIST ON aMPATMUTY 
ACROSS THE BOARD. 

Orchid’s accelerator cards give you 
the best compatibility in the industry. 
So you protect your existing invest- 
ment, and extend your computer^ 


usefiil life While avoiding the head- 
aches of learning a new system - not 
to mention the cost oi buying one 

OCT TNEEMTOm CHOKE: 

Thyllv^SBAr 

Shift into high gear. Get a great 
card at a great price - the crowd- 
pleasing Tinj/nirbo 2867 It supe^ 
charges your XT to run three times 
faster tl^ before Yet ith so small 
it takes up only half a slot in your 
computer. Just two reasons 
PC Magazine named it the 
Editor’s Choice 

Tinynirbo 286 ^es you a high 
level of compatibility that lets you 
run software like Lotus and Widows 
at AT speed with EGA graphics, EMS 
memory, or networking cards. You 
can even go back to your PCls r^ular 
8088 chip, which remains in the 
system, gh^ you lOOiK hardware 
compatibility. 

ADD AWESOME PERFORMANCE: 

PChirlMSSAe. 

The front runner todrQr in the ac- 
celerator stock card race for power 
users is clearly the PCturbo 286er It 
revs up to 8 times faster than an XT 
or up to 2.6 times AT ^eed. Giving 
you - among other things - the 
world’s fastest screen I/Q Plus the 
PCturbo 286e comes factory equip- 
ped with 1 Megabyte of fast RAM, 
expandable to 2. 

PCturbo 286e is a powerful tool 
for develc^ers and systems integra- 
tors. Through its advwced design, it 
lets you build minicomputenlikB per 
formance into standard PCs. \Mth 
features lite an optional 10-MHz 
80287 math chip, and cq)rocessing 
scrftware for concurrent for^round/ 
background tasks. 

MOVE TOUR AT UP TO 386 
HORSffOWERNOW: 

Jet 386: 

Ibke a look today at the price/ 
performance leader in desktop com- 


puting; the Jet 3867 Depending on 
the :q)plication, ith up to three times 
faster than an AT. And twice as fast 
as some high-performance minicom- 
puters. Yet you don’t have to buy an 
expensive 386-based computer to 
get this kind of horsepower. 

Mwe importantly Jet 386 uses 
the next generation technology the 
80386 microprocessor. So you can 
run all (rf the current softvrare for the 
AT now, and all the new 386 sc^ware. 
By adding a Jet 386 to your AT tod^, 
you can extend the life of your in- 
vestment well into the future. Fbr 
a fraction of the cost. 



jriit ^****jy* 


Large spmuisheel macros recakulate with 
tightning speed. 

WE ARE NUMBER ONE AND WE 
STARTED IT AIL 

We introduced the first turbo fcH' 
PCs, and now the first high-perfor 
mance turbo family. Ac^erators 
from Orchid driver years of trouble- 
free (^eratioa Add to that a long 
track record of supporting our prod- 
ucts in the field, and you’ll knowwdiy 
Orchid has become the number one 
supplier of accelerators for PCs. 

^r details on our ftill line of ac- 
celerators, graphics, networks and 
multifunction cards, contact your 
local dealer or Orchid Ibchnology 
46365 Northport Loop West, FYe- 
mont,CA 94538; (416) 490-8586; 
TLX 709289 
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■ HIGH-SPEED ATs 


HURRY UP AND WAIT 

The peripheral equipment and software that you already own (and hope to use) and 
your new, faster computer may not be compatible. 


L ife in the fast lane is not all it's 
geared up to be. Your selection of 
any computer operating above the 8- 
MHz "standard" level of the IBM AT 
should be a choice of careful consider- 
ation. Although the PC may be happy at 
that speed, some of the interface boards 
and add-ons you need may not keep 
pace. 

Take, for example. Tall Tree Sys- 
tems’ JIaser board, a major labor-saving 
device in page composition. PC Paint- 
brush or Ventura Publisher can use the 
JLa,ser's on-board RAM to compose a 
printed image before it's sent to the print- 
er. The construction and final output of a 
full-page graphic may lake 4 to 5 minutes 
in the Jla.ser’s RAM instead of 20 min- 
utes if a la.ser printer does the job alone. 
But install that board in a 12-MHz PC’s 
Limited computer, press Ctrl-Alt-Back- 
slash to kick in 1 2 MHz. and your screen 
will show naught but error messages. 

The Jla.ser is by no means atypical. 
Memory and video boards with 150- 
nanosecond or slower-rated RAM chips, 
such as an old EGA board, work fine in 
your 4.77-MHz PC or 6-MHz AT. Their 
architecture and chip speed allow them to 
puff along well at those low speeds, but 
give them the electronic equivalent of a 
hefty dose of adrenalin and they become 
psychotic. For I0-. 12- or 16-MHz u.se. 
you might find yourself completely reno- 
vating a RAM board with new 120- or 
100-nanosecond RAM chips (lower 
numbers equal higher performance). 


Conversely, I’ve run an Intel Above 
Board AT with 150-nanosecond chips at 
16 MHz and found no problems. Intel 
rates them for 8-MHz service and "has 
had some good luck running them at 10 
MHz.” according to an Intel representa- 
tive. But while any one board might 
work. Intel says a sample of 20 Above 
Board ATs would probably produce er- 
ratic results beyond 10 MHz. 

And wouldn’t it be just great if you 
could speed up recalculations on your 
1-2-J spread.sheet? Version 2 will access 
an 80287 math coprocessor. That, com- 
bined with a higher operating speed, 
should spell relief from those 20-second 
recalculation delays. However, if the 
80287 is not (at least) a lO-MHz-capable 
device (such as an 80287-5 or, better 
still, for 16-MHz use an 80287-10), and 
you kick in turbo mode for 1 0- . 1 2- or 1 6- 
MHz operation, you’ll notice an infinite- 
ly longer delay-*— as your computer 
freezes. And it will. 

You’ll need to match your coproces- 
sor with your peisonal computer. Most 
manufacturers have designed their ma- 
chines to run the 80287 at two-thirds of 
the system speed. Therefore, an 80287-3 
(5 MHz) and an 80287-6 (6 MHz) will 
work fine through 8 MHz. The 80287-8 
(8 MHz) should work up to 12 MHz. 
And the 80287-10 is at borderline toler- 
ance for a 1 6-MHz. computer (given the 
validity of the two-thirds rule). The free- 
with-this-coupon 80287 that Intel cur- 
rently advertises with its Above Boards is 


rated a -6 for 8 MHz and slower use. 

Interface boards are prime candidates 
for disaster. While serial boards and in- 
ternal modems worked well through the 
gamut. 3Com Ethernet boards that oper- 
ated correctly at 10 MHz had seizures at 
12 or 16 MHz. Those speeds were be- 
yond the design tolerance for the version 
of the Ethernet board tested. Upgrading 
your server for fa.ster speeds would likely 
include the expense of updating its net- 
work interface board as well. 

Some boards fail on 12- and 16-MHz 
machines because the PCs use non IBM- 
standard bus timing. The PC’s Limited 
machines, for example, double the DMA 
(direct memory access) rate from 4 to 8 
MHz. Data moves around inside the ma- 
chine twice as fast, but pushes some 
DMA-based add-on boards beyond their 
intended design limits. 

(And if you were happy that most soft- 
ware copy protection has been dropped, 
don’t ignore the fact that network securi- 
ty schemes can fall apart when placed in 
fa.ster operating environments than those 
in which they were developed.) 

None of this makes high-speed micro- 
computers impractical — just more ex- 
pensive and occasionally more frustrat- 
ing than you might have thought. When 
you switched from a 4.77-MHz PC up to 
a 6- or 8-MHz AT, you could use the 
boards you already owned to fill out the 
system. Now that you’ve crossed the 8- 
MHz speed threshold, you are starting 
over from square one. — BUI O’Brien 


hasn’t crashed when you encounter long 
delays. I was immediately reminded of the 
Cylon warriors from "Battlestar Galac- 
tica.” 

Part 2 of the SmartVU panel is an alpha- 
numeric display reminiscent of a Times 
Square signboard that reports, at various 
times, what drive or directory you are 
logged onto, or the clock speed (on the 


286-16 you can toggle between 16 and 8 
MHz; on the 286-12, between 12 and 6 
MHz). It also passes along many other bits 
of information, which are explained in the 
manual. I found that with the 16-MHz 
model, the display changed so rapidly that 
in many cases I couldn’t read much of the 
content. Still, as a diagnostic tool and edu- 
cational assist, SmartVU is hard to beat. 


The 16-MHz performance is hard to 
beat, too. In almost every benchmark test, 
the processor ran at least twice as fast as an 
8-MHz IBM AT — which may be expect- 
ed, since the clock speed is twice as fast. 
This comparison is so easy to state that its 
impact may be lost. Let’s put it differently: 
a standard IBM PC will t^e a full minute 
to execute instructions that a 286-16 can 
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Why RamFbnf is so 
essential to your software. 


Until now, most programs could 
only display 256 pre-programmed 
characters. 

Just enough for the regular alpha- 
bet, some numbers and a few special 
symbols. 

Enter the Hercules™ Graphics 
Card Plus. 

Its extraordinary new RamFont 
mode can 
store up to 
3072 pro- 
ffmmmable 
characters, 
and display 
them at lightning-fast speed. 

And RamFont is so flexible, you 
can even mix graphics on the same 
screen as text. 

A whole new generation of 
software is available now, taking 
advantage of RamFont’s unique 
capabilities to give you more power 
and speed than ever before. 

Lotus* 1-2-3.* 

By using RamFont to display 
smaller-than-standard characters, 
1-2-3 Release 2 gives you a spread- 
sheet that shows almost twice as 
much data as before. 

And, RamFont makes scrolling 
instantaneous and smooth, rather 
than painfully slow and jerky. 

You can even view a graph in a 
pop-up window— another RamFont 
first. 

Microsoft* Word 3. 

Word 3 was the first PC word 
processor that let you see boldface, 
italics, subscripts and superscripts 
mixed with re^ar text. 

But it was slow. 

Not anymore. 

A^th RamFont, AAford 3 runs 
almost four times faster. 

Lotus Manuscript.™ 

Manuscript is Lotus’ new tech- 
nical word processor, written to run 
optimally on the Hercules Graphics 
Card Plus. 

It uses the RamFont mode for 
fast, multiple-font text editing. 


Then it switches to graphics 
mode to format a page for printing, 
showing proportionally spaced 
equations. 

Even more goodies. 

Besides these dramatic improve- 
ments, RamFont also dramatically 
improves the scrolling speeds of 
Symphony* 1.1 and Framework II.™ 

For WordStar* therms a RamFont 
add-on that lets you use multiple 
fonts. 

There’s even a new word proces- 
sor that lets you write in Greek, 
Russian and Hebrew, on the same 
screen. 

And there’s more incredible 
RamFont software right around the 
comer. 

And now, the really good part. 

RamFont is only one of the 
Hercules Graphics Card Plus’ 
ni^or advantages. 

You also get our famous 
high resolution graphics, to run 
programs like AutoCAD* and 
Pagemaker.™ 

And our high resolution text 
mode that runs thousands more 
programs. 

And a parallel printer port that 
can be “unplugged” for greater 
flexibility. 


Here are a few of the 
programs taking advantage 
of RamFont. 

Lotus 1-2-3 Release 2 
(and later) 

Lotus Symphony Version 1.1 
Lotus Manuscript 
Microsoft Word 3 . 1 
includes mouse support 
Ashton-Tkte Framework 11 
Nota Bene™ 

PS™ 

Computer Linguist 

For a complete list, contact Hercules. 


All for the astonishingly low 
suggested list price of $299. 

Which, on top of the Plus’ per- 
formance, has caused a few 
people in the in- 
dustry to get un- 
usually excited: 

“If you intend to buy an IBM 
PC or clone and want to run a 
monochrome system, this is the 
card to get. I wouldn’t even think 
of anything else.” 

John C. Dvorak, 
PC Magazine columnist 
Neither would we. 

Call l-800-532-06(X) ext. 214 
for the name of an Authorized 
Hercules Dealer near you and 
we’ll rush you our free info kit. 
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The Hercules Graphics Card Plus 

uithRamFbnt 



$299 
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AfddrcM: Hercules, 2560 Ninth Street. Berkeley, CA 94710. Ph: 416540^000. Itiex: 764063. Ttsdeaserks/OwiMrs: Hercules, RsmFont/Hercules; Lotus, 1-2-S, Msnuscript, 
Symphony/Lotus; IGcrosoft/Hlcrosaft; Frameworic/Ashton-lke; WirdStar/Miooftn; AutoCAD/AutoCAD; Rigenulcer/Aldus; Note Bene/Drsgenfly; PS/Scndl Systems. 
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■ HIGH-SPEED ATs 


perform in just 8 seconds or less. 

The one slow spot was extended memo- 
ry, The motherboard came with a full 
megabyte of RAM, and the PC Labs 
benchmark test showed that the extended 
portion performed no faster than that of a 
12-MHz machine. Perhaps design limita- 
tions force it to slow down, if you can call 
running 1 .6 times faster than an 8-MHz 
AT slow. The 12-MHz unit performed on 
a par with the other two 1 2-MHz machines 
tested. 

The units tested came with a 40-mega- 
byte Seagate hard disk drive and a JVC 
1 .2-megabyte floppy disk drive, both sup- 
ported by a single Western Digital control- 


■ The SmartVu display 
lets you know the system 
hasn’t crashed when you 
encounter long delays. 


ler. The only other card provided was a 
PC's Limited EGA board, based on the 
ubiquitous Chips & Technologies chipset. 
Of the eight expansion slots, two were 8- 


bit. the rest were 16-bit. There were no I/O 
ports on the motherboard, and none were 
provided with the test unit. 

The keyboard had the 84-key “old 
AT” layout (a 101 -key model may be an 
option by spring): it was made by the 
Maxi-Switch Co. PC’s Limited swears by 
Maxi-Switch, but I found that it had a very 
hard touch, and I had to consciously press 
each key to make it register. 1 made many 
typing errors by dropping characters be- 
cause I hadn’t ptess^ hard enough. PC 
Magazine has experienced a number of 
keyboard failures and broken keys — not 
an epidemic, but enough to raise ques- 
tions. 


7TD High-Speed ATs: Summary of Features 

^ n (in ascending price order of configuration tested) 



A^STAR Model 300 

PC's Limited 286-12 

CCI ST/288-12 

PC's Limited 286-16 



Wells American 

PC's Limited 

Computer Classifieds Inc 

PC's Limited 


Base price 

$2,690 

$2,695 

$2,395 

$2,995 


BASE PRICE INCLUDES 





RAM 

1Mbyte 

1 Mbyte 

640K 

1 Mybte 


Floppy disk drives 

One-1.2 Mbytes 

One -1.2 Mbytes 

One-1.2 Mbytes 

One-1.2 Mbytes 


Hard disk drives 

One -30 Mbytes 

None 

None 

None 


Ciock/calendar 

• 

• 

O 

O 


Software 

None 

None 

None 

None 


Monitor 

None 

None 

None 

None 


Porta 

2 serial. 1 parallel. 

1 game 

None 

None 

None 


Slots 

8 

6 

8 

8 


Power supply (watts) 

220 

200 

192 

200 


Reset key 

• 

O 

O 

O 


Keyboard style 

Old AT 

Old AT 

New AT 

Old AT 


CONFIOURATION TESTED 





Price of configuration tested 

S2.890 

$3,663 

$3,689 

$3,963 


Configuration tested 

12-MMz option, mono* 

30-Mbyte hard disk 

40-Mbyte hard disk 

30-Mbyte hard disk 



chrome monitor, mono- 

drive. EGA card 

drive. Vega 7 Deluxe 

drive, EGA card 



chrome/graphics card 


EGA card 



SPicincmoNS 





Clock Speed (MHz) 

6.8. 10. and 12 

12 

12.5 and 6 

16 


Controller card handles 

2 hard. 2 floppy 

2 hard. 2 floppy 

2 hard. 2 floppy 

2 hard, 2 floppy 



disk drives 

disk drives 

diskdrives 

disk drives 


IBM EGA compatible 

• 

• 

• 

• 


Above Board compatible 

• 

o 

• 

o 


OTHER 





Warranty 

90 days (31-day 

1 year (30-da^ p R I 
money-back ^alanTee) 

1 liye^r.fastdTand labor 

1 year (30-day 



money-back guarantee) 

money-back guarantee) 


BIOS manufacturer 

Wells American W2.0791 

PC Ltd, 9/18/86 

Pro 286/386 Version 3.0 

PC Ltd. 9/18/86 








• — Yes 0 — No 
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■ HIGH-SPEED ATs 



FACT 


F I L f: 


l*C"& Limited 286*16 
Limited 286* 1 2 
PC"*' Limited 

1611 HeudwavCiale.Bldg 3 
Austin. TX 78754 
(512).W-6«0() 

IJst l*rke: $2.^5 and S2.6M5 fur 16 and 12 
MHz. respectively, with 1 Mbyte RAM. 1.2- 
Mbyic flnppv dtsk drive, case, keyboard. 
2H<vl0(10-MH/ version). S2.29.5. LGAds! 
c:ird. S269. Mini {'() with one parallel and 
one serial port. SW. Lnhanced A.ST Niard 
with one parallel and one senal pcm. $629 
(fw I2-MH/ version only); Seagate -M)-. 4<)-. 
atxl 80-Mbyic hard disk drives: S699. S8 19. 
SI .495- Tantkm 2()-Mbvte harddisk drive. 
S329. .tW)K RAM tkippy disk drive. SH9. 
Wang Tech 60-Mbyle tajx: backup. S795. 
Hea'ules-compatible video board. SI 59, In- 
tel 80287-8 math ctipriK'essor. S395. Internal 
1. 200-bps mixJem in short card. SI. 59. Inter- 
nal 2.400-bps modem regular-si/ed card. 
S295, Monochrome monitor. SI29. EGA 
HKinitor. S479. 

In Short: A nice piece olgrKxIs if you can 
get one. the 286-16 is thecemtender for 286 
speed champk>n and equals Compaq’s I)csk- 
pn> 386 for speed on many benchmarks, But 
is It real or vapor? The easily available 2X6- 
1 2 provides a nwasure of speed beyond 8- 
MH/ ATs. As w ith the others, keyboard 
quality diK'sn't match IBM's (^Compaq's. 
CIRCLE 6C3 1 )N R£ADERSERVC£ CARO 


The internal design of the machine 
shows much of the same care that went 
into the case. The 80286 has a heat sink 
that looks like a tower of serrated disks. 
Does it make a difference? 1 don't know, 
but it looks more substantial and feels 
cooler than the smaller heat sinks on the 
other machines. 

WELLS AMERICAN 

A*STAR 11 Model 300 

The A*STAR II Model 300 boasts versa- 
tility of a different sort. The basic model 
($2,295 with a 30-megabyte hard disk 
drive and 1 .2-megabyle floppy disk drive) 
has a top speed of 10 MHz. but you can get 
a 12-MHz upgrade for $395 extra. With 
the 1 2-MHz option, you have six different 
CPU speeds from which to choose: 6 MHz 
with one wait state, 6 MHz with no wait 
states. 8 MHz with one wait .state, 8 MHz 
with no wait states. lOMHz.and l2MHz. 


■ You must run a special 
utility program from DOS 
that shows you what the 
A*STAR’s current speed 
is and permits you to 
select a different speed; 
you don’t have to reboot. 


This range of choices raises two impor- 
tant questions: what are the differences be- 
tween the various speeds, and why would 
you ever want so many choices? 

To answer the first question, you need 
to understand the concept of “wait 
states." When the 80286 microprocessor 
makes a request for data from the comput- 
er' s memory, most machines wait one 
clock cycle between receiving the request 
and actually getting the answer. This delay 
is referred to as one wait state, and it means 
that the computer effectively slows down 
to make certain that the memory has been 
refre.shed before retrieving information. In 
a well-engineered design with quality 
components, it is possible to eliminate this 
pause, with the net effect of speeding up 
the apparent speed of the processor. 

According to a representative from 
Wells American, a computer operating at 
6 MHz with no wait states is approximate- 
ly equal to one operating at 7 MHz. Hence 
the A*STAR offers five successively fast- 
er options ranging from 6 to 10 MHz, plus 
1 2 MHz if you choose the turtxj option. 

So why would you want this many 
choices? As discussed in the sidebar "Hur- 
ry Up and Wait," not all programs and ex- 
pansion products can operate reliably at 
the frenetic speeds of 10 and 12 MHz. In 
these cases, you must step down the speed 
until you are sure that the various compo- 
nents aren't dropping stitches anymore. 
Given the smooth range of built-in speeds, 
you should be able to accommodate almost 
any combination of requirements. 

However, the A*S'rAR's speed setting 


contains a puzzling design feature. Unlike 
the other machines reviewed here, you 
cannot set the processor speed using a 
combination of keystrokes, such as Ctrl- 
Alt-Backslash. Instead, you must run a 
special utility program from DOS that 
shows you what the current speed is and 
permits you to select a different speed; you 
don't have to reboot. According to a Wells 
American representative, this procedure 
was developed because of market re- 
search, Researchers found that different 
keystroke combinations caused conflicts 
with some programs: Apparently, lots of 
programs picked the same odd combina- 
tions of keystrokes that “nobody else 
would ever use." Wells American also 
discovered that people tended to select a 
single speed and then leave it there for all 
their work. If you find the speed-switching 
utility too much of a constraint, Wells 
American does make it easier to take the 
risk: the company offers a 30-day money- 
back guarantee. 

Another unusual feature of the machine 
is an auto-boot code in its BIOS ROM that 
lets you use the A*STAR as a diskless 
workstation ($995 and $1,395 for 10 and 
12 MHz, respectively) on a network. To 


d»FACT FILE 


A*STAR Mikdel 300 with I2*MHz upturn 
Wells AnKrican 
3243 Sunset Blvd, 

West Columbia, SC 29169 
(803) 796-7800 

List Price: $2,690 for keyboard, case, 1 
Mbyte RAM . fltkppy/hajxl disk contn>ller. 
multipk>ri LO card, 1 , 2-Mbytc floppy disk 
drive, 30-Mbyie hand diskdrive. 80286 CPU 
with 12-MH/ upgrade. lO-MH/ verskwi, 
S2.295. Diskless 12-. 10-MH/ versiims. 
$!.39()and S995 12-MH/ option. S395. 
Hereules-compatible momvhnmK' graphics 
card. $95. Monochnime display monitor. 
$105. 80287-8 math copnx:evst)r. $395. 
80287-6 math copnxressw. $245. 
in .Short: The .A*STAR offers six different 
operating speeds between 6 and !2MH/wiih 
Our 1 wait state, which shouldbe enough to 
satisfy the most fussy .software or expansion 
hardware. A ba.se version mns at 6-10 MH/ 
Special ROM allows auUvbiKMing of diskless 
versions fxinning under a network. Best key- 
board of ihe bunch. 

CIRCLE 6«4(DN READER SERVICE CAHO 
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The consequences suffered by not 
properly backing up your data can be 
horrifying. Hours upon hours of 
collected data: lost or destroyed due 
to natural (or unnatural) disasters, 
crashed disk drives, or poor perform- 
ing backup systems. 

Our new diskette backup system 
CORE/asf. with its speed and easy-to- 
use features, enables you to backup 
everyday in just a few short minutes 
and with minimal keystrokes. The 
exclusive catalog feature allows 
you the flexibility to backup single 
files, complete or partial directories. 


0 ‘ 

or single files from multiple 
directories. And because it's a product 
of CORE, you're assured the highest 
level of quality possible. The same 
high standards we've set for disk 
drive performance, is now available 
in our software backup CORE/asf. So 
you'll have peace of mind knowing 
your data is safely stored on the 
most reliable backup system possible. 

• Fill a 360KB floppy in 17 
seconds or a 1.2MB floppy in 
only 28 seconds. 

• Advanced error checking protects 
your data against damaged floppies 


and accidentalloss. 

• Operates from an easy-to-use 
menu or command line. 

• Backup on any DOS device. 

List price...$149.00 with quantity 
discounts available. Contact us 
directly or see your CORE Authorized 
Dealer for details. 


CORE 

INTERNATIONAL 


7171 North Federal Highway 
Boca Raton. Florida 33431 
305/997-6055 
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STB’s new EGA Multi Res 
picks up where other EGA boards 

leave off. 


Multi-frequency Monitors 


EGA Monitors 


25 Khz/400 Line Monitors 


640 X 350 
640x480 
^752 X 410 


640 x 350 
832 X 350 


640 x 350 


Introducing a new generation of EGA 
from STB. 

Most EGA boards' highest resolution is 
640 X 350. And that's just fine. 

In fact. STB's new EGA Multi Res’" 
will give you 640 x 350 on a wide range of 
monitors; standard EGA. multi- frequency, or 
25 Khz/400 line (like Tandy!" Xerox!" AT&T!" 
and Olivetti'*). 

That lets you run EGA software on the 
largest selection of monitors today. 

And just look at the resolutions you can get. 

Pick a number. 

With a multi- frequency monitor, the 
possibilities are dazzling. 

Just plug in your EGA Multi Res, and you 
can enjoy resolutions of 640 x 350. 640 x 480 
and 752 x 410 with Microsoft Windows*” 
and software using Windows. 


If you drive a standard EGA monitor with 
EGA Multi Res, you’ll get an unprecedented 
832 X 350 resolution with Microsoft Windows 
and software using Windows. 

You won’t find a hi^er EGA resolution. 

Run EGA software on your 
25 Khz/400 line monitor. 

If you own a 25 Khz or 400 line monitor, you’re 
getting beautiful 640 x 400 resolution from 
your CGA software. That’s great. 

But if you install STB’s EGA Multi Res, 
you can keep that same resolution for CGA* 
software, and run EGA software at 640 x 350. 

EGA Multi Res gives you the best of 
both worlds. 

Just look at the extras: a standard paraUel 
printer port, optional clock/calendar, light pen 
interface. PC Accelerator'" software. 


and full compatibility with the IBM* PC, 

XT and AT. 

Don’t get left behind. 

Contact your local dealer and ask for STB’s 
EGA Multi Res. or any of STB’s full line 
of video, memory and I/O boards. 


Simply The Best 



STB Systems, Inc. 


1651 N. GtenvOr. State 210. Rictedetai. Tciw 750B1. (2H) 234.6750 

CIRCLE 517 ON READER SERVICE CARD 


* STB inchides drivers for Microsoft Windows with the resolutions of 640 x 480. 752 x 4 10 and 832 x 350. 


*CGA software that is cwnpatible with the IBM Enhanced Graphics Adapter. 


IBM. IBM FCiXTiAT e Bmam» lUitmm C«i» Mintue It wauawa W Wirwat tar r<ii» imMmKli Cii»i>tii Xtit 
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■ HIGH-SPEED ATs 


lake advantage of the feature, you must 
buy the Wells American proprietary net- 
work software ($395 per network) and an 
adapter card for each machine ($395 
each). Until recently, the A*STAR ca.ses 
included a BNC coaxial cable connector 
on the back, which wa.s an artifact of an 
earlier network card design that required 
the motherboard to supply one of the con- 
nectors, The new cards supply both con- 
nectors. hence the one on the case has been 
discontinued. The network is not Novell 
Neman' compatible. 

Like most AT-style computers, the 
A*STAR has a battery backup for the 
CMOS RAM that stores the system con- 
figuration information. The other ma- 


■ An auto-boot code in its 
BIOS ROM lets you use 
the A*STAR as a diskless 
workstation on a network. 


chines reviewed here had typical lithium 
batteries for this purpose. Lithium batter- 
ies have extremely long lives, but are a bit 
tough to find at the local drug store. In- 
stead, the A*STAR has a bank of four al- 


kaline penlight batteries. They might not 
last as long, but at least you won't go crazy 
on a Saturday afternoon trying to get re- 
placements when they wear out. 

Aside from these points, the machine 
was fairly typical of its class. Besides hav- 
ing rtxrm for one full-height and three half- 
height storage devices, it came with a 30- 
megabyte Seagate hard disk drive and a 
1 .2-megabyte Teac floppy disk drive. The 
motherboard held a full megabyte of mem- 
ory; a Western Digital combination llop- 
py/hard disk controller, a moncKhrome 
graphics adapter with printer port, and an 
I/O card with two serial ports, a parallel 
port, and a game port were also supplied. 
Of the eight expansion slots, two were 8- 
bit and the rest 16-bit. 

The keyboard had the 84-key "tradi- 
tional" AT layout and offered the best feel 
of the machines tested. It had a medium 
amount of tactile responsiveness, and I 
found that 1 made the fewest typing errors 


:'Jj^ t D I T O R • S 
cm CHOICE 


Proceed with Cautioa 


Speed is a good thing. Safe, reli- 
able, no-hassles speed is better still. 
None of the machines reviewed (the 
Wells American' s A*STAR Mode! 
300 with 12-MHz option, the PC's 
UmiteiT s 286-16 and 286-12, or 
Computer Classifieds' CCI ST/286- 
12) can be recommended across the 
board as everyday machines for all 
applications. 

If you want speed, spread the 
risk around: either buy on a 30-day, 
no-questions-asked money-back tri- 
al and torture-test all your pro- 
grams and add-on boards, or buy 
one of the machines that can be 
downgraded to 10 or 8 MHz, or 
consider a little less speed. We'll 
look at lO-MHz AT compatibles 
next issue. 

The safest high-speed solution is 
also the quickest artd the dearest. 
Withdraw $6,500 from your bank 
account and order Compaq's 16- 
MHz Deskpro 386 . 
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I Always 

TakeTwo. 



. .just put up your feet, 
take a 2-minute break, 
and let TakeTwo 
do the rest. ” 

PC MAGAZINE 
August, 19^ 

• EDITOR S CHOICE ' ' 


TAKETWOliUt 



automatic hard disk backup 
program which compi'"''’''' 
manages the entire 
backup prtKess, 
and takes less than 
2 minutes a day. 

No wonder it is 
the PC Magazine's 
Editor's Choice as 
well as the 
corporate-wide 
choice of leaders like GE and 
Ralston Purina. Take the Best 
TakeTwo. 


Visit your load softw^ire 
dealer or cdl 


1 - 800 - 892-0007 

(in Virginia. i 

United Sofm’are Security, Inc. 

8I.'5 Leesburg Pike, Suite 8(K). Vienna. 22180 

™ TakeTu'o is a iratlcmark of United Software Seeuriiy Inc 


■ HIGH-SPEED ATs 


A FAST TWO OR A SLOW THREE? 

Editor Bill Machrone outlines the pragmatic 
considerations in choosing a fast 286 machine 
over a 386 machine. 


T he latest issue confronting those who 
cha.se the ever-receding state of the 
art is whether they should buy ever-faster 
80286 machines or make the jump to the 
80386. The choices among 80386 ma- 
chines are limited but growing daily. 
There are four considerations: perfor- 
mance. price, compatibility, and future 
software. 

The 80386 machines we've tested 
clearly outperform all but the fastest 286 
boxes. Machines like Compaq's Desk- 
pro 386 and the ALR 386 are at the top of 
the heap. You pay more for a 386 ma- 
chine. however. The premium over an 
equivalent 286 machine is about $1 .000 
to $ 1 .500. Even with no other consider- 
ations. it may be worth that much to you 
just to run twice as fast as the run-of-the- 
mill 8-MHz 286. 

Today's 80386 machines are designed 
as fa.ster 286 machines. In Compaq's 
ca.se especially, the designers have made 


the bus as similar as possible to the PC 
AT. Some designers, such as PC's Lim- 
ited. have sacrificed some compatibility 
for even more speed. This is not neces- 
sarily a bad thing; you just have to decide 
which is mote important to you. 

Future software is an issue, too. 
You'll be able to run 286 DOS on your 
fast 80286 machine, but never the Virtu- 
al-86 mode operating systems. Again, it 
comes down to what’s most important: If 
you need to run multiple DOS 2/IX)S 3 
sessions, get the 386. If you’re looking 
forward to the new generation of protect- 
ed-mode software and don’t give a hoot 
about existing DOS 3 applications, you 
can save money on a 286 now. but a 386 
will mn 286 DOS. too. 

Finally, there’s the very teal possibili- 
ty that IBM’s new range of PCs will split 
the market into "oldbus" and "newbus" 
PCs. — Bill Machrone 


with that keyboard. Since I am totally ac- 
climated to the venerable IBM PC key- 
board and that of the Leading Edge Model 
D, a best-selling PC compatible, I found 
the A*STAR to have a slightly lighter 
touch than either of those two. 

The motherboard appears to be well 
laid out and allows plenty of room for cir- 
culation: a flat heat sink covers the 80287 
chip, which should help dissipate some of 
the heat it generates. If you are a total tech- 
ie. you will appreciate a freebie coupon 
that comes with the computer; send it in 
and Wells American will send you a free 
set of schematics. 

The machine performed about as ex- 
pected. It was only slightly slower than the 
CCI ST/286-12 (which tuns .5 MHz fast- 
er), but still was 23 to 38 percent faster 
than an 8-MHz AT. The hard disk was 
slightly slower, but still of sufficient speed 
to fit well with the hot-rod processor. 


CONCLUSION Speed is addictive . See- 
ing Microsoft Windows and Word run at 1 2 
and 16 MHz instead of on a 6- to 8-MHz 
AT or 4.77-MHz PC is the difference be- 
tween a Porsche 944 turbo, a Volkswagen 
GTl, and a diesel Mercedes. They all get 
you there safely, but one is the way sp^ 
should be, one is adequately quick, and 
one is a pig. 

Not every applications program and ex- 
pansion board is ready to cope with speeds 
of 12 and 16 MHz, so we advise that you 
proceed with caution, especially if you 
deal with copy-protected software or other 
timing-critical applications. If you hunger 
for just a bit more speed, you should also 
consider the safer alternative; 10-MHz 
ATs. They’ll be driven through PC Labs in 
the next issue. iii 


Alfred Poor is a frequent contributor to PC 
Magazine. 


CIRCLE .108 ON READER SERVICE CARD 



Unforgettable. 

BOCARAM /AT 


Expand with the powerful new bocaram/at™ 
and forget about memory problems. 



Reliable 


245 


IMB 


128KB 


2MB 


It was only a matter of time before all those IBM PCs. 

XTs, ATs and compatibles had a memory lapse at 
640KB. FiAM got crammed with a widening world of 
multi tasking networking and LiM/Expanded Memory 
Specifications (EMS) software. 

The industry once again looked to Boca Research. And 
for good reason. We've developed a reliable, flexible, 
cost-efficient soiution. Its the bocaram/at. a powerful 
add-on board which provides conventional, expanded 
and extended memory all on one board, in one slot And 
you can expand the BOCARAM/AT up to a whopping 4MB! 
Compatible. If you have one of those beefed-up AT/ 
compatibles racing along at lOMfIz or better, guess 
what a "standard" 8MHz board will do? Right- power 
brakes. Not with BOCARAM/AT. Ifii stay right up with 

your CPU, ail the way to 24Mt1z, So you can keep 
the speed while using all your software. 
Expandable. Available slots for 
option cards are officially on the 
endangered species iisL So you 
need to make each one counL 
That's why we designed the BOCARAM/AT to 
take you to 640KB of conventional memory, 
and then up to 2MB of expanded memory or 
4MB of exterided memory — all on one card, 
in one slotl Don’t need 4MB just yet? You can 
start with the basic card, and instali additional 
memory later with standard RAM chips. Just that easy. 

Reliable. Like all Boca Research products, the 
BOCARAM/AT is carefully tested before leaving the 
factory. Even unpopulated boards are tested with full 
memory before shipping. We don't expect to see these 
boards back, but if we do, our iiberal 2-year warranty 
ensures you'll get quick sen/ice. 

Reiiable, compatible, expandable. And a price that 
iets you restore memory without losing your head. 

Think you can do aii this with anything other than 
a BOCARAM/AT? 


Forget it 

To order your unforgettable bocarah/at. see your 
dealer or contact us directly. 


E B : 

RESEARCH, IIMC. 

IRNbarvqi^rrdtradaTurKotlnlcnutiofVilBusincuNdchinnCorporalion. 6401 COfigFCSS AV€nU€, B0C3 RdtOn, FL 33431 

DOCAMN/Ar isartgbiem] Iradnrurhuf BouRebearch. Inc. 303/907*6227 TCL£X 990133 
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I n those first heady days after the in- 

tnxiuction of the IBM PC in August 
1981. It wasn't at all clear just how 
the new machine would be used, or by 
whom. IBM never foresaw its widespread 
use in offices for word pixKessing, for ex- 
ample. That fall, a worker in what came to 
be called the Entry Systems Division de- 
velopment group in BcK'a Raton dismissed 
the idea and at the .same time apologized 
for the PC's screwball keyboard with a 
characteristically IBM "let 'em eat cake" 
line: "No. no. Anyone who wants to do 
word processing will buy the Display- 
writer." 

But among the earliest fans of the PC 
were scientists, mathematicians, and engi- 
neers who saw in the PC cheap, compact 
processing power. Some wanted it in order 
to escape the tyranny of "waiting for the 
VAX" — a common and unpopular fact of 
life in many universities, te.search centers 
and technical firms. Others hoped to be fi- 
nally freed from the messy job of drawing 
complex mathematical formulas, molecu- 
lar diagrams. and other graphical additions 
by hand into their manuscripts before 
sending them off to their publishers. And a 


Manufacturers 
of personal computer 
products are waking up to 
the importance of the 
scientific and technical 
market. New software 
produc ts and accelerators 
are pushing PCs 
off of the desktop and 
into the lab. 
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■ THE SCIENTIFIC PC 


very large number of people doing lab 
work saw in the IBM PC a smart, if expen- 
sive, instrumentation controller and (kta- 
logger to help ran, monitor, and analyze 
results from their experiments. 

Efforts of third-party vendors to reach 
this potentially huge, if not very visible, 
market have been spotty. Now, though, 
PC software and hardware marketers have 
begun listening to the people in the labs, 
R&D centers, arxi ivory towers. Lotus De- 
velopment Cotp., having mopped up in 
the busincss/personal productivity market 
with 1-2-3 and Symphony, has introduced 
two new programs specifically focused on 
the scientific and technical market. Other 
vendors are circling warily, looking for 
market entry points. 

GOODBYE, ANALOG WORLD Marty 
Alpert, the physician-researcher who 
founded Tecmar, one of the first third-par- 
ty PC add-on product vendors, responded 
to that early interest in the PC among the 
scientific community with some of his first 
products: analog-to-digital signal conver- 
sion cards that remain standards in the in- 
dustry today. 

By insetting an analog-to-digital, or 
A/D conversion card, a lab worker can 
equip a PC to receive, record, and act upon 
a steady stream of signals from a piece of 
laboratory apparatus, many of which until 
recently did not provide digital output. On 
one level, that might be a simple job, such 
as logging the measurements of an instru- 
ment monitoring an experiment every 2 
seconds for a week, much like a strip-chart 
recorder. On a more sophisticated level, 
the PC might simultaneously monitor a 
dozen different instrumentation outputs at 
different time intervals from an experi- 
ment and perhaps respond — in a servo- 
mechanism-like fashion — to some of 
those signals, sending instructions back to 
the instruments when certain values ex- 
ceeded or dropped below anticipated nor- 
mal ranges. 

Indeed, in many labs PCs have become 
the up-to-date electronic equivalents of 
chart recorders. Because the data is saved 
directly into a magnetic record in comput- 
er-readable form, the time, expense, and 
errors associated with manually transfer- 
ring data points from a strip chart into a 
computer are eliminated. Better still, with 


the data in the computer, statistical analy- 
sis and graphical interpretation of results 
ate readily available. 

Massaging data it sounds perfect, 
and it is — almost. Tying together the in- 
strumentation monitoring and the data 
analysis sides of the job has been tricky. 
Several PC software packages are avail- 
able to help manage the job, and now Lo- 
tus has jumped into the fray with its new 


■ The frustrations of 
trying to get most WP 
software, PC hardware, 
and printers to display 
and print complex 
formulas are immense. 


1- 2-3 add-in. Measure. Because 1-2-3 has 
itself been such a hit in the lab for manipu- 
lating and analyzing data, Lotus built Mea- 
sure as a bridge between the world of in- 
strumentation and immediately readable I- 

2- 3 spreadsheet files. Measure "knows” 
all about the output characteristics of many 
popular lab instruments and can receive 
their signals in a variety of forms (RS- 
232C, IEEE 488, etc.). Since incoming 
data is written directly into a pre-formatted 
1-2-3 spreadsheet, researchers ate spared 
the need to wrestle with data importation 
through ASCII, .DIF, or other file-ex- 
change formats. Instead, they can move 
directly to analyzing the information 
through 1-2-3's mathematical, data-sort- 
ing, and graphing functions. 

The development of Measure was itself 
a revealing process, and a sign of the grow- 
ing importance that vendors attach to the 
scientific and technical market. Measure is 
the first product from Lotus’s Engineering 
and Scientific Products Division, formed 
about 2 years ago. As useful as the pro- 
gram will be to laboratory workers. Lotus 
may never recover its substantial develop- 
ment costs. But Lotus sees the engineering 
and scientific market as so important to its 


future that it was willing to underwrite the 
development of a potential loss leader to 
establish the credentials of the new divi- 
sion as a source — the source before long, 
some Lotus people say — of PC software 
tools designed for the special needs of 
technical professionals. 

(A second, hidden-agenda reason for 
the Measure development effort was to 
show other developers how Lotus believes 
1-2-3 add-ins should be written. As the 
first of what already has become a flood of 
new programs that load into RAM along 
with 1-2-3 — in effect grafting onto it and 
then working from inside it — Measure set 
a tough but illuminating standard for inde- 
pendent software houses that use the new 
Add-In Tools development package from 
Lotus to write add-in products for 1-2-3.) 

Although in the loginning the $5,000 
cost of PCs made them pricey lab control- 
lers, the sharp decline in IBM and clone 
prices over the past 18 months has begun 
to make them look like very cheap devices 
even when permanently assigned, or dedi- 
cated, to controlling instruments. 

Dr. Guy Bush, a professor of zoology at 
Michigan State University in East Lansing 
and a fan of the Macintosh, has three in his 
offices and labs for word processing and 
producing graphics. But he’s just added a 
Zenith PC clone for monitoring experi- 
ments. “It only cost about $1,200 with the 
hard disk,’’ he says, “and it lets us instant- 
ly analyze the results.” Bush is working 
with a complex, home-grown setup that 
monitors the electrophysiological respons- 
es made by the antennae of apple maggot 
flies to host-plant odors. “'There’s so 
much lab software already available for the 
PC,” he says, “that, much as 1 like the 
graphics on the Mac, the PC makes a lot 
mote sense for instrumentation monitor- 
ing. We just haven’t got the time to write 
that software ourselves for the Mac.” 

TECHNICAL WP Some of those other 
early visions of PCs at work in scientific 
and technical applications have taken 
longer to live up to expectation. Scientific 
word processing is a good example. The 
frustrations of trying to get most WP soft- 
ware, PC hardware, and printers to accept, 
display, and correctly print complex for- 
mulas ate immense. Mastering erufy, spe- 
cialized products, such as Volkswriler Sci- 
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entific, proved even tougher than inking 
the figures in by hand on printed pages. 
Even more complex programs for printing 
formulas, such as the MicroTeX IBM PC 
implementation of Donald Knuth's widely 
used pseudotypesetting program. TeX. 
proved even more daunting, and so have 
been only tKcasionally used directly by the 
authors of btxjks and technical papers. 

Now Manuscripi, yet another new pro- 
gram from Lotus, promises relief (fora re- 
view. see "Manu.script: A Technical Writ- 
er’s Tool Kit”). With a simple and logical 
system for typing in those complex fomiu- 
las. blinding speed, and a number of tixils 
for organizing, formatting, and indexing 
long, structured dtKuments. Manuscript is 
a pixxiuct remarkably well suited to the 
needs of technical writers. 

One of the most endearing aspects of 
Manuscript is its page preview feature. At 
any point in writing a dticument the author 
can pop into a graphics mtxlc that shows 
correctly proportioned snapshots of how 
finished pages will Itxtk. using dummied 
or simulated type. A fioating "magnifying 
glass" window can be moved over any 
part of the text, the degree of magnifica- 
tion varied up to lOX. and presto! Manu- 
script shows in that window exactly how 
those complex fonnulas (as well as stan- 
dard text) will kx)k on the finished page. 

Other ptrpular technical word ptxKess- 
ing programs include TCI Software Re- 
search's 7'* and Praafwriter. An important 
advantage of Proofwriter. from Image 
Processing Systems in Madison. Wiscon- 
sin. is that it works with cither a special 
ROM character chip for non-graphics dis- 
plays or with special downloadable char- 
acter .sets (supplied for the Hercules. EGA. 
and CGA graphics boards) to allow users 
to actually sec on-screen the special char- 
acters they're typing. Various "interna- 
tional" character sets arc available, tixj. 
mainly for word pnx'essing in languages 
other than English, but IPS's X.^ character 
set. which includes all the requisite charac- 
ters and symbtils for scientific, math, and 
engineering, is the one to u.se for in-depth 
technical work. 

CRUNCHING NUMBERS Running lab 
instrumenLs arxl writing technical papers are 
imptxtani applicati>xis. but somehow btxh 
fall sixxl of what we think of when sonxxme 


says "scientific computing." Visions of 
Fast FixirierTransfixms. complex ANOVA 
statistics, and txher serioas math calcula- 
tions darxe in our heads when we hear that 
phrase — distracting us from keeping an eye 
on the cosmic stew bubbling in those bea- 
kers down tfx: hall or writing an abstract. It’s 
mainly in this area — the applicatuxi of raw 
armputing muscle — that PCs have fixind a 
mixed reception anxrng scientists and math- 
ematicians. 



While programs arc available for the 
PC that perform many of the same com- 
plex mathematical modeling, analysis, 
and forecasting jobs available on main- 
frames. the dimensions of the problems 
that can be reasonably undertaken on a PC 
and their speed of execution fall short of 
what you can do on the big iron. Thus, 
many scientists and mathematicians readi- 
ly turn to their PCs for word prixessing 
and other supporting jobs but remain chary 
about moving their mainstream profes- 
sional work onto desktop computers. 

Dr. Peter John, professor of mathemat- 
ics at the University of Texas at Austin, 
was an early adopter of the IBM PC but 
nonetheless prefers to run many programs 
on larger computers. "I have a very early 
K' at home, still two floppies, the old 
mixhertxrard." he says, "and it comple- 
itKnts the PC-XT on my desk at the IJni- 
versity very well. I still use WordStar, be- 
cause it dixrs everything I need, and I know 
it. My earlier btxrks. before the PC. were a 
fomi of agony, but no longer. I’m contin- 
ually surprised by the advances in PC soft- 
ware. 1 can do things now with one or two 
keystrokes that once tixrk 1 0 minutes. 

John has PC versions of several pnv 


grams that he already uses on the Universi- 
ty’s mainframes for his profe.ssional work. 
’’But I don’t use them on the PC. you see. 
because I prefer to work with them on the 
larger computers. I use my PC and my PC- 
XT as terminals into the University’s DEC 
and Control Data Corp. mainframes, and 
into our VAX. I have Minitab. a statistics 
program, in a version for the PC. but I 
don’t use it; I use the version vXMinitah we 
have on the VAX. I have StatPac for the 
PC. but I don’t use it. I have GUM. or 
General Linear Models, from the Royal 
Society, for the PC. but we also have it on 
the CDC. where I prefer to use it. 

‘ ’Just to run GUM on the PC takes three 
floppy disks, which is an awfully large part 
of my XT’s disk, and quite a lot of work on 
my two-fioppy PC at home. But if I use 
Smartcom to turn that PC into a terminal. I 
have a much easier time of it with the pro- 
gram on the mainframe ” 

Often PC-based programs, while simi- 
lar or even nearly identical to mainframe 
software, have limitations that limit or de- 
feat their purpose for scientific use. Dr. G. 
Barrie Kitto. a New Zealand bitx:hemist 
now working on cancer research in the 
United States, has become a PC buff and 
an expert on PC graphics programs in par- 
ticular. "I’d love to have a powerful miv 
Iceular-mtxieling graphics program 1 could 
run on my PC’s Limited 286-12." he says. 
"But there isn’t anything like that yet. so 1 
do that work on txir large Evans & Suther- 
land system. 

"And I’d like todo presentation-quality 
graphs of the results of many of ixir experi- 
ments for reproduction, but most PC 
graphics packages won’t accept nearly 
enough observations.” Kitto explains. 

’ ’These packages let ytxi plot up to 40 or 
-SO points — in some cases even up to 200 or 
so-— but I may have to plot and display 
l.tKX) or more points, pnxlucing a very 
smooth curve. PC graphics programs 
won’t let you do that yet." 

FLOORING THE ACCELERATOR 

Whether PC programs will work as well as 
mainframe programs is often a matter of 
just how fast the PC can crank out the num- 
bers. There is a perplexing trade-off for 
many scientific and engineering users: Is it 
quicker and nxrre efficient to execute a 
program on a PC. which is right at your 
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GetaGrip 
on Assembly 
Language. 

The award winning 
Visible Computer: 
8088 . >, 


‘ ' ^ 



The Visible Computer is a book and 
software combination for mastering 
the elusive skills of assembly lan- 
guage. PC Tech Journal took one look 
and made it their September '85 
"Program of the Month. " 

It's an animated simulation of the 
PC's microprocessor that lets you see 
with your own eyes how assembly 
language works. You’ll be using it as 
a debugging tool for years to come. 

It's a tutorial. A lot of people think 
the 350 page manual is the best book 
on assembly language ever written. 

It's 45 demonstration programs you’ll 
execute with the simulator, from simple 
register loads to advanced programs 
that manipulate interrupts and perform 
file I/O. And what you’ll learn applies to 
all 86 family proces- amM ME 
sors, including the 

80186 and 80286. not copy protected 

The Visible Computer for IBM PC/XT/AT and true 
compaliUes. If your dealer doesn't have it, order direct: 
Software Masters, 2714 Finfeather. Bryan. TX. 77801. 

(409) 822-9490. Please include $3.00 shipping. 

Bank cards accepted. 



JVC takes you inside the 
processor as it executes programs. 


Softwuare Masters 
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desk and always available, if not very fast, 
or to queue up to get the job onto the mini- 
computer or mainframe? At businesses, 
R&D centers, and educational institutions 
blessed with ample computing tesources. 
leaving jobs on the big iron may make the 
most sense. But when mini or mainframe 
time is particularly hard to get — 
or when a perverse chargeback system 
makes it expensive — the slower execution 
of the PC begins to look pretty good. 

Of course, speeding up a PC helps a lot, 
too. The newer 12-MHz and 16-MHz AT 
clones are very appealing in this sense, and 
the even faster 80386-based PCs may an- 
swer the great majority of execution time 
worries. But in the meantime, other an- 
swers are available. Adding a math co- 
processor chip, such as Intel’s 8087 and 
80287, can make a huge difference with 
programs using a lot of exponentiation — if 
the program is smart enough to look for 
and use the math chip. 

Pushing that math coprocessor chip to 
higher speeds helps, too. If your rc’s 
80286 CPU chip races along at 16 MHz 
but a companion 80287 math chip runs a 
lot slower, you’re not getting nearly as 
much improvement in execution times as 
you thought you paid for. Hauppauge 
Computer Works’ Fast- 10 can bump the 
287 up to 10 MHz; Ariel Corp.’s Xceix 
can push it much further — to 12, 14, or 
even 16 MHz. 

Plug-in array-processing cards are also 
a good answer — if you’re a programmer or 
have access to programming talent in your 
shop. Similarly, if you can handle the pro- 
gramming required, hybrid add-ins that 
bring faster CPU chips (and supporting co- 
processors) to the PC. such as National 
Semiconductor’s wonderful 32032 and 
Motorola’s 68020 speedster, can kick your 
PC into high gear. (For reviews of some of 
these products, see "Changing the Rules 
of the Game.’’) 

BESTING THE MAEVIKAME In some 
cases, though, PC-based programs do 
things that are not possible on mainframes. 
Typically, these involve using interactive 
tools that abandon the batch approach of 
many mainframe products. While they 
may not be able to handle really enormous 
jobs, the convenience and flexibility of 
these PC programs make them far more 


useful for the busy researcher. 

A fine example of such a program is 
MaihCAD, a technical worker’s electronic 
scratch pad (see article, “Software for 
Problem Solving”). MaihCAD produces 
an enormous, “live” EGA-compatible 
graphics screen that is far larger than the 
PC’s own display, which allows users to 
put whatever they want wherever they 
want, in almost any form they choose. It’s 
not that MaihCAD is better than other, 
similar products for bigger computers: the 
fact is that there are no programs like 
MaihCAD on larger machines. 

Rather than requiring formal input tech- 
niques and a structured way of working, 
MaihCAD lets users throw an equation up 
on the screen, plug in the values, and get 
an immediate answer. Want to see a graph 
of the equation? Just carve out a little space 
somewhere on the screen and set up the 
graph. Need more space? No problem 
there. Your “virtual” screen, or electronic 
scratch pad, is huge: just scroll down or to 
the right and continue working. If this is a 
recurring calculation in your work, save 
the model — it’s hard to use such a formal 
word for such a wonderfully informal 
tool — and call it up again and again, insert- 
ing new values each time. 

It’s not only that MalhCAD’s approach 
is so well suited to the real-world daily 
needs of engineers, scientists, and mathe- 
maticians — it’s that such an approach is 
literally impossible with terminus tied to 
mainframes, where constant shipping of 
high-resolution screenfuls of information 
back and forth between a display device 
and a processor at 9,600 bits per second 
would reduce the program’s performance 
to a crawl. 

We’re likely to see many more of these 
interactive, unique-to-PC programs over 
the next couple of years as vendors discov- 
er what a rich, if demanding, PC market 
the scientific and technical community has 
become. In turn, development of those 
new and better tools, not available on larg- 
er computers, is likely to bring even the 
most skeptical members of the lab-coat set 
into the PC fold. And for lots more than 
just monitoring experiments and grinding 
out publications. [H 


Jim Seymour is a coniribuling editor of PC 
Magazine. 
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The SAS System 

Power Behind Every Window. 


If you’ve been “window shopping” for software 
that’s both powerful and easy to use, take a look 
at the SAS* System for Personal Computers. It’s 
got everything you’re looking for.. .and more. 



I Easa of use. The SAS System has 
ready-to-use procedures for every kind 
of analysis and report— from simple to 
advanced, preformatted to customized. A built-in 
menu system and on-line help guide you through 
the procedures. Special windows let you define 
titles and footnotes for reports, check the 
characteristics of your data, change function 
key definitions, and keep notes. 



2 Connoctivlty: With the SAS System for 
personal computers, you get a built-in 
link to your host SAS System. You can 
download corporate data; develop, test, and 
run applications on your PC; or move data and 
applications back to the host for execution. Plus 


the SAS System reads data from any kind of file, 
including dBASEIIfdBASEIIIf and Lotus* 1-2-3? 



3 lnt*9ration. The SAS System runs on 
mainframes, minicomputers, and personal 
computers so you only have to learn one 
software system no matter what hardware your 
company has installed. And as your needs 
grow, the SAS System grows with you. We’re 
committed to supporting all the capabilities 
of our mainframe software system for your PC. 
Whether you license one product or several, 
you’ll enjoy the same high-quality software, 
training, documentation, and support we’ve 
offered for 10 years. Ifs aU part of our site 
licensing plan. 


Call or write us today. 


SAS Institute Inc. 

Box 8000 □ SAS Circle 
Cary, NC 27511-8000 
Phone (919) 467-8000 
Fax (919) 469-3737 


The SAS System runs on the IBM PC XT and AT, IBM 
370/30xx/43xx and compatible machines. Digital Equipment 
Corporation's VAX'* and MicroVAX II,"* Data Generd Corporation’s 
ECLIPSE* MV series, and Prime Computer. Inc.’s 50 series. 

Not all products are available for all operating systems. 

SAS is the registered trademark of SAS Institute Inc., Cary, NC, 
USA. dBASEII and dBASEIII are registered trademarks of 
Ashton-lbte. Lotus and l'2-3 are registered trademarks of Lotus 
Development Corp. Copyright O 1967 by SAS Institute Inc. 

Printed in the USA. 














Peachtree Complete Accoimting for Just $199 


Everyone’s 
Asking How 
Can We Do It? 

When you reduce the 
price of an 8-package 
accounting system from 
14,800 (or 1600 a module) 
to $199 for the complete 
set, people are bound to ask 
questions. Here are some of 
the most pc^ular ones we’re 
hearing at Peachtree: 

Q. How can we afford to 
sell Peachtree Complete at 
such a low price? 

A. We’ve reduced our 
costs without reducing 
product features. Peachtree 
Complete has been repack- 
agea into one set that in- 
cludes more thorough and 
better organized user instructions. 
We’ve also streamlined order processing 
and reduced overhead. It is faster and 
easier to buy our product. 

Peachtree has long been the first 
name in accounting software, so we've 
had time to completely amortize our 
original development costs plus make 
over 100 major additions. These 
enhancements include multi-company 
capability, menu driven installation and 
removal of copy protection. Conse- 
quently, you're getting a proven 
product at a better price. 

We also “unbundled" support (so 
you only pay for what you need 
when calling our toll-free technical 
support hotline) and established a 
network of local dealers to serve as 
Independent Peachtree Support Centers. 
Q. What does Peachtree Complete 
include? 

A. 1 . Eight Integrated Software 
Modules: 

• General Ledger • Inventory Control 

• Accounts Re^vable * Fixed Assets 

• Sales Invoicing * Job Cost 

• Accounts Pays3>Ic • Payroll 

2. Installation Guide to lead you 
step by step through our simple 
installation procedure. 

3- Accounting Primer, written for 
Peachtree users by an industry 
expert, to explain accounting 
concepts. 

4. Thtorials on each module with 
sample data to make teaming 
easier. 

5. A complete Reference Library 
with dmiled instruaions in plain 
English on all software functions. 

Q. Is Peachtree Complete really the 
same product that us^ to sell for S600 
per module? 

A. Peachtree Complete is basically the 
e accounting system that both 




Peachtree and IBM sold for about 
S5,000 but with substantial improve- 
ments in function and presentation. 

Data nies built with previous versions 
of the system are compatible, so many 
users are upgrading to Peachtree 
Complete to take advantage of the new 
features and benefits. 

With more than 150,000 users to its 
credit, Peachtree Complete has been the 
PC World Class Winner in its 
category for two of the last three years. 
Q. What's the difference between 
Peachtree Complete and the 169.95 
systems? 

A. Peachtree's system is called 
Complete because it contains the eight 
most needed accounting packages 
(including payroll) and all reference 
materials for one price. Remember, it 
was designed as a $4,800 account- 
ing software system. 

The $69-95 systems, on the other 
hand, are incomplete. They were 
designed to sell for $69-95 and require 
the purchase of additional modules to 
be comparable — payroll, $49-95 more; 
tutorials, $19-95 each; etc. Everything is 
a la carte. 

Q. How soon will I outgrow the 
system? 

A. Peachtree Complete handles rev- 
enues up to $21,000,000. so only the 
largest companies will outgrow the 
system. The ability to process data 
for at least 50 Individual companies 
is one of the system's biggest selling 
points. 

The new optional multi-user mod- 
ule allows Peachtree Complete to be 
installed in a local Area Network, and 
Peachtree Data Query, for just $199, 
lets you quickly transfer your account- 
ing data to many popular spreadsheets 



and databases, as well as 
produce custom reports. 

Q. What if I'm not satisfied 
with Peachtree Complete? 
A. When you purchase 
Peachtree Complete directly 
from Peachtree Software, 
you're protected with a 
30-Day Money Back 
Guarantee (an option 
even the most expensive 
accounting products don't 
offer). 

If you're not satisfied, 
simply return the complete 
product in saleable condi- 
tion within 30 days and 
your purchase price will be 
promptly refunded. For full 
details on our support plan 
and money-back guarantee, 
call the toll-free telephone 
nun^>er below. 

PC Magazine Best of 1986 

“Kudos to Peachtree, which woke up 
one morning and decided that its eight 
integrated accounting software 
modules, which the day before had 
sold for $600 each, were at $4,800 for 
the set, just a tad overpriced and so cut 
the price for the whole set down to 
$199 — a pretty good discount in 
anyone's league." —Jim Seymour, 
contributing editor of PC Mt^axine. 



Requires MS- 
DOS version 2.0 
or higber with 
128K or RAM. 
For use with dw 
IBM* PC. PC XT. 
PC AT and 
compadMes. IBM 
is a registemi 
mdemark of 


Business 











Now to Order or for a Dealer Near You / ^ "ft> Order by Mail, Send Company Check to: 

-800-247-3224 U / Peachtree Software 

In Georgia, call 1-404-564-5800 4355 Shackleford Road, Dept. PCM-03. Norcross, GA 30093 
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T echnical writers have needs above and beyond those of other writers 
who use word processors. They often write long, highly structured 
d<Kunients. which include tables and equations, and revise them fre- 
quently. They need indexes and f(K)tnoting capabilities, as well as a spelling 
checker (which other writers often need. tixt). And they must tightly format 
their pages. 

Usually, such capabilities are available on a piecemeal basis — one from 
one package, others from another (see sidebar "Seientinc Word Processors: 

A Guide to the Competition"). But Mamiscripi. the new word pnx.essor 
from Lotus Development Corp.. was designed as a tixrl kit. conveniently 
packaging all of these features together for technical writers. And the shear 
breadth of features available will make this package useful for anyone who 

Lotus Development Corp. ’s Manuscript handles tables, equations, 
and large dcKwnents with ease, but the program itself isn't that easy to use. 
It also lacks basic word proces.sing features. 
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writes and revises long documents. 

But beware. If all you need is a simple 
word processor, you'll want to look el.se- 
where. Besides being overkill . Manuscript 
can be difficult to use and lacks some basic 
word processing features. 

STRUCTURED DOCUMENTS One of 
Manuscript's most powerful tools is its 
structured editing mode that you use for 
long documents. This is basically an out- 
liner that automatically numbers chapters 
or sections and creates a table of contents. 
The other mode of operation is an unstruc- 
tured editing mode, which allows you to 
do the basic word processing functions and 
is recommended for short documents, 
such as memos. While the two modes use 
the same basic commands, only the struc- 
tured mode includes the outlining capabili- 
ties. 

You can use the structured editing 
mode in two ways. Super organized writ- 
ers can outline a document and then use the 
parts of the outline as their section head- 
ings. Other writers can start writing, creat- 
ing sections as they go along, and then dis- 
play the corresponding outline at the touch 
of a button. A format menu gives you a 
choice of various styles of lettering or 
numbering for each section level. Your 
choices include Arabic or Roman numer- 
als and letters. 

At any point, you can collapse to the 
outline and reorganize it. When you move 
a section, all of the attached .subsections 
will move with it. You can afso change 
section levels, and when you do, the level 
of all of the subsections changes as well. 

You can easily move to any .section you 
wish by displaying the outline, moving the 
cursor to the section head, and then redis- 
playing the full text. 

To give you an idea of how useful the 
Manuscript outliner is in a real-life situa- 
tion, we initially analyzed separate aspects 
of Manuscript, each creating separate 
Manuscript documents. When it was time 
to consolidate the material, we Uunsferred 
each other’s work into a single structured 
document. Then we reorganized the mate- 
rial using Manuscript's outliner. Finally, 
we unnumbered the section heads and sub- 
mitted the review. Without Manuscript's 
outliner, we would have been forced to 
use tedious multiple block moves and 



FACT 


FILE 


Manuscript 
Lulus rtevclopment 
Corp. 

55 Cambridge Pkwy. 
Cambridge, MAU2I42 
(S(X)).r4.V,54l4 
(6I7).577-8.5(K) 
l.isi Prk-e: $495 
Requires: 5I2K RAM, grapbics display 
for prim preview . IX)S 2.0 or laler, 
in .Short: Manuscript is a ground-breaking 
word prrK‘es.sor designed specifically for 
editing massive lechnical dtK'umenls. It 
features an outliner. a table editor, equation 
formatting, imporlof /•2--f ol Symphony 
worksheets, and iinptin of graphic images. 
However, its user interface is surprisingly 
difficult, and some basic word prtx-essing 
features are missing. Recommended for 
those who require its special features. Not 
copy protected. 
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searches to achieve the same result. 

But there are some limitations to slrac- 
tured documents. Structured and unstruc- 
tured documents, like oil and water, can’t 
mix. You can perform the alchemist's 
trick, changing an unstructured document 
into a stmetured one. but the reverse isn’t 
possible. You might want to do the latter, 
for instance, if you want to include an out- 
line for a proposed book (a structured doc- 
ument) into a book proposal letter (proba- 
bly an unstructured document) that you are 
mailing to .several publishers. 

Manuscript's structured editing is over- 
ly rigid in several other areas. For exam- 
ple, you can’t reset the numbering. If you 
are writing a dixrument with five chapters 
and three appendixes, you would want to 
reset the level-one section numbering after 
chapter five so that the first appendix is 
numbered one, not six. 

Another omission is that you can’t 
change the format on a section-by-.section 
basis. Using the example above, you 
might want to label your chapters with Ar- 
abic numerals but use Roman numerals for 
your appendixes. Thai’s the sort of struc- 
ture found in real documents, but it isn’t al- 
lowed in a Manuscript document. Of 
course, you could fudge it by manually 
numbering your appendixes, but that’s ex- 


actly the burden that Manuscript should 
shoulder for you. 

HUGE DOCUMENTS One of Manu- 
script's claims is that it will work with 
huge documents, up to 700 pages long. 
We tested that claim by feeding it the entire 
text of a 350-page book. The file was over 
600K bytes long, or about 80.(KX) words. 

Our first attempt to edit the file was 
aborted when Manuscript printed an error 
message that .said it was out of virtual 
memory. Virtual memory refers to the ex- 
tended memory or disk space Manuscript 
uses when it runs out of main memory. 
One megabyte of virtual memory wasn’t 
enough to edit our 600K document. Using 
the convenient Setup option on. the main 
menu, we told Manuscript to use up to 2 
megabytes on our hard disk for virtual 
memory. Once we had reconfigured the 
prxfgram for larger virtual memory, it was 
able to handle our big file. 

We found that, generally, you need 
twice as much virtual space as the size of 
the document you plan to edit. You should 
also plan to use real memory, not a disk for 
the virtual space. While a disk works, ade- 
quate hardware support will make your life 
much easier when yixi’re working on huge 
documents. You can use your hard disk as 
backup space; for example, if you are short 
a few hundred K of extended memory, 
then Manuscript will go to the disk for the 
excess. 

You also have the option of using ex- 
tended memory or using space on a RAM- 
disk. Manuscript also supports the Lo- 
tus/Intel/Microsoft expanded memory 
specification. 

Once the memory question was settled, 
we edited the book as a structured docu- 
ment, which is probably what most huge- 
document users would do. We replaced all 
of the book’s cxisiting section markers 
with Manuscript sections, and we were 
then instantly able to use the built-in out- 
liner to rearrange the manuscript. We were 
able to move sections in seconds. Local 
operations, such as moving the cursor or 
inserting or deleting text, seemed unaffect- 
ed by the large file size. As we paged 
through the document, our only clue that 
the drxument was huge was an (Kcasional 
delay while the disk was accessed. Saving 
the entire book required about 45 seconds. 
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Manuscript' j format panels allow you to specify global formatting instructions for each section or 
page type of a document. Our page-layout format {shown here I included the use of powerful 
backslash cotrwnands to quickly insert author, date, and page number in the document. When 
necessary, pop-up subpanels, such as this font and point-size panel, make it easy to create a rich 
and varied document . 


and the worst case search, searching for 
something that wasn’t in the file, took 
about 35 seconds. These are very respect- 
able times for such a huge file. 

SrailJJNG CHECKER Anyone writing 
documents, particularly long ones, will 
appreciate Manuscript's spelling checker, 
which contains a 90,000 word dictionary. 
This spelling checker is the same one that 


■ Manuscript does all the 
tedious work of equation 
formatting for you; you 
simply describe, using 
keywords, what equations 
should look like. 

Lotus uses in Symphony and is produced 
by Proximity Technology of Fort Lauder- 
dale, Florida. It flagged some of our worst 
typos and gue.s,sed accurately at the spell- 
ing corrections. The speller seems better 
than most when it comes to checking con- 
tractions and mixed capitalizations. Unfor- 
tunately, it doesn’t allow you to flag words 
for later inspection in the document or to 
back up to a previously corrected word. 
Aggravatingly, it couldn’t flag Eqn, Int, 
and other equation commands in Manu- 
script' ^ own repertoire. 

You can customize the dictionary with 
the package’s Maintain Spelling Dictio- 
nary feature (couldn’t Lotus just call it 
Custom Dictionary?). But rather than add- 
ing words to the dictionary on an individ- 
ual case-by-ca.se basis, you create a text 
document of customized spelling words 
and then convert it into a dictionary, or 
vice versa. The package will helpfully al- 
phabetize words in a dictionary file for 
you. And you can use up to two custom 
dictionaries at the same time. Spelling or 
maintaining the dictionary, however, re- 
quires trips back to the main menu, and 
upon completion of a spelling function you 
must reenter the document you're working 
on through the main menu. 


EQUATIONS Large technical docu- 
ments frequently contain equations. 
Manuscript's equation typesetting is one 
of the program’s most unusual and impres- 
sive features. (Manuscript allows you only 
to write equations; it will not solve them as 
will a package such as MathCAD.) Be- 
cause Manuscript creates equations as bit- 
mapped graphics, you don’t have to worry 
about the symbols supported by either your 
monitor or printer. Any graphics printer or 
display will do. 

Better yet, unlike most equation proces- 
sors that force you to laboriously place in- 
dividual mathematical symbols on the 
screen. Manuscript allows you to specify 
equations using a layout language. As a re- 
sult, Manuscript does all the tedious work 
of equation formatting for you; you simply 
describe, using the provided keywonds, 
what equations should look like. For in- 
stance, to produce 

you type \eqn “root 1 omega tau )’’\. 

You’ll welcome the convenience of 


keywords that stand in for mathematical 
symbols such as 

<x>,V,9?,and c 

(infinity, nabla, real, and subset). Greek 
letters and diacritical marks 

a c i, 
are also available. 

Keywords also control the placement of 
symbols. There are keywords for sub- 
.scripts and superscripts, for stacking series 
of items, for producing rectangular matri- 
ces, and for aligning multiple-line equa- 
tions. 

The biggest weakness of Manuscript's 
equation formatting is that in-line equa- 
tions are limited to the height of a normal 
line. A better approach would be to leave 
extra space above and below the line so 
that in-line equations could be printed at 
their optimal size. However, the format- 
ting of the standalone equations is truly im- 
pressive. 

Figure 1 shows a sample page with 
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SCIENTIFIC WORD PROCESSORS: 

A GUIDE TO THE COMPETITION 

Although Lotus’s Manuscript is a powerful newcomer to the field of scientific 

word processing packages, it faces some stiff competition . Listed below 

are other scientific word processors vying for the leading edge in the marketplace. 


BrUScientex 

Scjenlific Communications Corp. 

2135 Walnut St. 

Philadelphia. PA 19103 
(215)732-7978 
List Price: S39S 

Requires: 256K RAM. two disk drives. 
IBM CGA or EGA, Hercules (or compati- 
ble) color/graphics card, or rmino- 
chromc/graphics card. DOS 2. i or later. 
Copyprotected. 
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MicroTeX, 

Version 1 .5 

Addison-Wesley Publishing Co. Inc. 

EMS Division 
One Jacob Way 
Reading. MA 01867 
(800)447-2226 
(617)944-3700 

List Price: $295; with preview and printer 
driver. $745; with preview and Epson dot 
matrix printer driver. $619.95. 

Requires: 5I2K RAM; two disk drives; 
IBM EGA or compatible: Hercules nwmv 
chrome/graphics card; Techmar Graphics 
Master needed for preview driver; DOS 2. 1 
«■ later. 

Not «^y protected. 

ClftCLE MOON B£A06ft SERVICE CARO 


ProofwrUer Color Graphics Version 
Image Processing Systems 
4414 Regent St. 

Madistm. Wl 53705 
(608) 233-5033 
List Price: $425 

Requires: 256K RAM (380K RAM rec- 
ommended). two disk drives. IBM CGA or 
compatible, DOS 2.0 or later. 

Copy protected. 

CIRCLE ON READER SERVICE CARO 


equation specifications on the left and the 
resultant output on the right. 

TABLES The column feature lets you 
create complex tables. You can move, 
join, delete, box, set typefaces, center, left 
flush, or right flush the columns. These 


ProofwrUer Enhanced Color Version 
Image Processing Systems 
4414 Regent St. 

Madison. WI 53705 
(608)233-5033 
List Price: $475 

Requires. 256K RAM (380K RAM rec- 
ommended). two disk drives. IBM EGA or 
compatible, DOS 2.0 or later. 

Copy protected. 
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ProofwrUer Hercules Graphics Version 
Image Pnxrcssing Systems 
4414 Regent St. 

Madison. WI 53705 
(608) 233-5033 
List Price: S425 

Requires: 256K RAM (380K RAM rec- 
ommended). two disk drives. Hercules or 
compatible momx'hrcme/graphicscafd. 
DOS 2.0 or later. 

Copy protected. 

CIRCLE 677 ON HfALiLf^SERVlCE CARD 


ProofwrUer IniemationaHScientific 
Image Prexessing Systems 
4414 Regent St. 

Madison. WI 53705 
(608)233-5033 

List Price; $300; PROM chip, $125. 
Requires; 256K RAM (380K RAM rec- 
ommended). two disk drives. DOS 2.0 or 
later. 

Copy protected. 
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columns also make it easy to formal com- 
plex tables, such as the table in Figure 1 . 
You can also use columns to create lists 
(the left column is for the list label, the 
right for the body of the list). 

These columns, however, are not of the 
desktop publishing variety. While a desk- 


Proof writer Standard 
Image Processing Systems 
4414 Regent St. 

Madison, WI 53705 
(608) 233-5033 
List Price: $250 

Requires: 256K RAM (380K RAM rec- 
ommended). two disk drives. DOS 2.0or 
later. 

Copy protected. 

CIRCLE 67S ON READER SERVICE CARD 


ProofwrUer TurboFonts, Version 1.1 
Image Processing Systems 
4414 Regent St. 

Madison. Wl 53705 
(608)233-5033 

List Price: $149. plus $4 shipping; option- 
al PROM chip, $75. 

Requires: 30 to 50K RAM depending on 
printer, plus the RAM required by your 
word processing package; one disk drive; 
IBM EiGAw compatibles Hercules 
Graphics Plus card if not using PROM 
chip; DOS 2.0 or later. 

Not copy protected. 

CIRCLE 874 ON READER SERVICE CARO 


Spellbinder! Scientific, Version 6.03 
Lexisoft Inc. 

P.O. Box 1950 
Davis, C A 95617 
(916) 758-3630 
List Price: $790 

Requires: 256K RAM; one disk drive; 
IBM EGA. CGA, or compatible; Hercules 
or compatible momxhrome/graphics card. 
DOS 1.0 or later. 

Ct^y protected. 

CIRCLE «73 ON READER SERVICE CARD 


top publishing package will allow text to 
flow automatically from one column to the 
next. Manuscript requires you to specify 
the text items that are to go next to each 
other in the two columns. Desktop pub- 
lishing systems also allow you to wrap text 
around graphics; however, with Manu- 
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rc/rj, Version 2.1 
TCI Software Research Inc. 

1 190-B Foster Rd. 

Las Cruces. NM 88001 
(505) 522-4600 
List Price: $595 

Requires: 5 1 2K RAM (640K RAM rec- 
ommended); two disk drives: IBM EGA, 
CGA, or compatible; Hercules ^compati- 
ble monochixMne/gnif^ics card. DOS 2 . 1 
or later. 

Not copy protected. 

CiRCLEe7aONH£ADERSERVICECABO 


TechWriter 
CMI Software 
1395 Main St. 

Waltham. MA 02154 
(617)899-7244 
List Price: $395 

Requires: 256K RAM; two disk drives; 
IBM EGA. CGA. w compatible; Hercules 
or compatible morKKhmme/graphics card; 
DOS 2.0 or later. 

Not copy protected. 

CIRCLE en ON READER SERVICE CARO 


Vo/ksH>nier Sciena/tc 
Lifetree Software Inc. 

41 i Pacific St. 

Monterey. CA 93940 
(800) 543-3873 
(800) 83 1-8733 (in Calif.) 

List Price: $495 

Requires: 256K RAM. two disk drives, 
IBM CGA or compatible. DOS 2.0or later. 
Not copy protected. 

CiRClf 670 ON RC ADf R SERVICE CARD 


WordMarc Composer 

WordMarc A uthor 

MARC Software International Inc. 

260 Sheridan Ave. 

Palo Alto. CA 94306 
(800) 835-2400 
(415)326-1971 

List Price: WordMarc Composer, $199; 
WordMarc Author, $1 19. 

Requires: 5 12K RAM. harddisk. DOS 
2.0 or later. 

Copyprotected. 

CIRCLEeeeONREADeRSERViCECARO 


script you cannot. Rather, you must place 
a graphic in one column and just the right 
amount of text in another. 

Graphics if you need to include 
graphics with your text. Manuscript can 
accomodate you by importing graphics di- 



.ar, -f It. tit 
over ds I 
I over ds 1 


NEXT PAGE: 7 
REUERSE GIDEO. NO 


PREUIEU PAGE 


FILE 
PAGE TYPE 
PAGE 

BEGIN SECTION 
END SECTION 
MAGNIFICATION 


REOIEU.DOC 

BODY 

6 

5 

6 

4 


After using Manuscript's editor to zip through the structuring of a dm-ument. a stow hut gorgeous 
preview formatter lets you view the document, including title page, table of contents, body, and 
index, in true ICO percent WYSIWYG fashion. The window in the upper-right-hand corner 
magnifies the portion of the dm-ument fenced in the left-hand panel. 


rectly from 1-2-3, .PIC files, and Sympho- 
ny, as well as metafiles from Freelance 
Plus and other packages; and PostScript 
format files. 

PRINT PREVIEW Manuscript is not a 
WYSIWYG editor. Instead, you must use 
the package's print preview function to 
view page formatting and to see what your 
equations and tables will actually look 
like. The page preview capabilities show 
you a miniature picture of your page. Al- 
though it is impossible for you to read the 
text in the print preview mode, you can 
easily enlarge a portion of the preview 
page. Magnification allows you to inspect 
a pmlion of the page, equations for exam- 
ple, right down to the pixel. The designers 
took this course because of the huge docu- 
ments that Manuscript is designed to han- 
dle. At that length, the amount of time it 
takes to build the bit-mapped displays on 
the graphics monitor could be quite sub- 
stantial. For fast previews, you'll need a 
fast AT with a fast hard disk; only the Core 
disk benchmark tests rattle the hard disk 
more excitedly. 


Other features other impressive 
features include a Compare feature that 
highlights the differences between two 
document files, allowing you to keep an 
audit trail of document revisions. It also of- 
fers versatile footnotes and end notes and 
automatic indexing; you simply mark the 
words in your text and fill out the global- 
index page-format screen. In addition, the 
word processor includes the ability to print 
merge, as well as produce style-sheet-like 
templates of format settings and link them 
to text. The package offers 25 backslash 
sequences, which are imbedded format- 
ting commands similar to WordStar's dot 
commands. For instance, typing Wsec- 
tionW into the document will produce an 
entire section title in the printed document; 
WlineW lets you draw a horizontal line. 

USING MANUSCRIPT All of these fea- 
tures add up to one big program. Delivered 
on eight disks. Manuscript gulps down 
1 ,921 K bytes (nearly 2 megabytes) of disk 
space. While the package operates accept- 
ably on an XT, the faster disk and higher 
processing power of an AT is very useful 
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for (he package’s print preview function, 
especially if your pages contain graphics 
or equations. Even on a fast AT, you'll 
have to wait about I minute to display a 
page containing several graphics. And if 
you edit large documents, you should con- 
sider getting expanded memory. 

In order to use the package's print pre- 


■ Manuscript' s 
edit screen allows 
maximum writing space. 


view facility, you’ll needaCGA, EGA, or 
Hercules Plus card with a suitable monitor. 
During text editing, the display is operated 
in text mode. Character attributes such as 
italics are displayed in color on an EGA or 
CGA, as highlights on an MDA (mono- 
chrome display adapter) or Hercules, and 
as true italics on a Hercules Plus. 

Strangely enough, though you'll proba- 
bly use an EGA or multisync monitor with 
the package. Manuscript's display in- 
cludes no bizarre color palette but rather a 
black-and-white screen display. You can 
change the colors on your screen, howev- 
er, if you like. 

Manuscript's sparse edit screen allows 
maximum writing space. A double status 
line displays filename, text attribute and 
cursor and section position, and ruler line. 
An expanded status line that shows justifi- 
cation. indentation, and font selections is 
also available. 

You enter the package through a main 
menu, referred to as the Document Man- 
ager. that offers ten command selections. 
In addition to the routine functions, the 
Manager includes the Compare feature, an 
import facility for ASCII, 1-2-3, and Sym- 
phony files, and a generous file-conver- 
sion facility that accommodates DCA and 
ThinkTank. 

Once you're past the main menu, the 
program uses a variety of commands and 
pop-up menu panels to accomplish its 
many functions. Because of the size of the 
package, however, the commands are in- 
consistent and confusing. 

For instance, the package uses function 


Rgure 1 : Manuscript is not a WYSIWYG word 
processor. Instead, you must use the package's 
print preview function to view page formatting 
and to see what your equations and tables will 
actually look like. The page preview 
capabilities show you a miniature picture of 
your page. At left you can see what such a 
miniature looks like when it is displayed on- 
screen: below is the corresponding page 
printed on an Apple LaserWriter. 


Christian/Kiiskin 


1. EQUATIONS 

Manuscript’s equation typesetting is one of its most impressive, and one of its most surprising 
features. The surprise — Manuscript equations are specified using a layout language, rather than 
by laboriously placing mathematical symbols on screen. The layout language lets Manuscript do 
the tedious woiic, all you need to do is use words to describe what the equation should look like. 
Some users will like this approach, others might prefer to move symbols on the screen to layout 
equations. 

The following shows a few sample equation specifications on the left with the resultant output on 
the right. 

Neqn "x = | beta +-rooi [ beta 
super 2 • 4 alpha gamma ] ] 
over [ 2 alpha )'\ 

'eqn "f #. #( [ i 1 dx over ds J 
+ j ( dy over ds ) #J'\ 


^qn "int sub C ( f #. t hat ) f ,, , 

ds’\ 

The biggest weakness of Manuscript’s equation formatting is that in-line equations are limited to 
the height of a normal line. A better approach would be to leave extra space above and below the 
line so that in-line equations could be printed at their optimal size. However the formatting of the 
stand-alone equations is truly impressive. 

2.TABLES 

Manuscript gives columns all the rights and responsibilities of citizenship. Columns can be 
moved, joined, deleted, boxed, set in a given typeface, centered, left flush or right flush, etc. 
Manuscript’s impressive column features make it easy to format complex tables. This powerful 
feature w'ill be useful in many types of documents, not just in technical documents. 

Columns can be used to create ordinary tables, such as the pair of columns showing equation 
features, or the following table of Auto Sales Data.’ 


1 AUTO SALES DATA 


Dec. 20-31 

Dec 20-31 


CHRYSI .F.R rORP 

1986 

1985 

% Change 

Chrv-Plvm Div. 

19.453 

14,892 

30.6 

Dodge Div 

11,695 

9,638 

21.3 

Total Cars 

31,148 

24,530 

27.0 


1 Source: Wall Street Journal, Jan 18. 1986. 

- 1 - January 22. 19S7 


P±Vp^-4oeY 

2a 
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TimeWand™ - Gathering Information 


Scan Part Number 


Scan Quantity 


The TimeWand 


Transfer Scan Data 


Develop Data Reports 


Plp*y 

Manufacturing 
Inventory 
Audit Report 


Bar Codes, Computing, and the TimeWand... a Closer Look. 


"A successful business runs on accurate, timely 
information." An obvious statement perhaps, but one that 
every personal computer user must keep in mind. In order to 
get the reports we require, we must ensure that the information 
on which we base our decisions is as up-to-date as possible. 
This is where a bar code reading system such as the TimeWand 
can be used to improve efficiency in the office or workshop. 
The TimeWand provides a convenient way to ensure that your 
computer has all the facts, all the time. 

Let's use inventory control as an example. Once an inventory 
system is set up on the computer, you are faced with the 
important task of keeping the inventory up to date. The 
TimeWand gives you a quick and efficient method of getting 
information into your computer system. To enter an item into 
inventory (such as the copper elbows shown above), all you 
need to do is scan the item, the quantity, and transfer the data to 
your computer. By using TimeWand, you bypass the 
time-consuming steps of writing down every transaction, 
deciphering hand-written notes, typing in each inventory 
transaction by hand, and searching for transcription errors that 
might have occurred. The TimeWand is an ideal tool for 
gathering information for use in your business. 


From time-billing to tracking work orders to monitoring 
security, the TimeWand provides an inexpensive solution for 
your data collection needs. Call or write Videx today for more 
information about how the TimeWand can help in your 
business. 


TimeWand (2K version) - $198 
Recharger - $149 

TimeWand Communication Software (IBM) - $299 

Software available for the Macintosh, Apple // 
family, and Tandy (Model 100 and 200). 



1 105 N.E. Circle Blvd., Corvallis, OR 97330-4285 
503-758-0521 


Videx is a registered trademark and TimeWand is a trademark of 
Videx. Inc. 
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(WVSW’rGJ 


If, 

CAOCO! 


Orsktop 

PultksJt0tg 


At least ill order to gel on- 
s<*reeii resolution of this <|ual- 
ity. Ami to gel an a<*<-urate rep- 
resentation of what a faeing- 
page spread — one that you 
can actuully read — will hsik 
like when it's printed. 

IntHNliieing the I^ser- 
View™ Display System. 

From Sigma Designs. 

I .aserV iew eonsists t)f a 
large sereen monitor, complete 
with display adapter, available 
in your choice of 15 and 19' 
inch mixlels. Big enough to 
put «*verylhing from simple 


graphs and <‘harts to Desktop 
Publishing to CAD in an 
entirely new perspective. 

And at virtually full .size. 

Offering a noninterlaced 
screen resolution of 766*/ x 
I2 ()() — equal to 8 K(iA™-sized 
or 11 Macintosh™ screens — 
UiserV iew’s ‘Vasy-on-tlie-eyes” 
paper-while display brings 
workstation-quality graphics 
and text to the P(^ level. It can 
even generateybar letels of 
firny for iiuTeased on-screen 
detail in jiholos and drawings. 

lxi.serView works with 
all programs that run under 



= = Sigma Designs im-. 

^ Liiuling Parkway 
Fremont. CA 
115 . 770.0100 
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Windows™ amICFM “ in- 
cluding pmgrams like Aldus 
Pagemaker™ an<l Ventura 
Publisher™ — plus familiar 
P(^ programs like I/)lus 1-2-.'^" 
and AutofJAD™ We'veeven 
inclinled a copy of PC Paint- 
brush Plus® to help you get 
started with l,aserView. 

So call Sigma Designs. 
Because if you’re serious about 
making it to the big screen. 
Sigma Designs has what it 
lakes t<Mlay. 

l^serView. 


SIGMA DESIGNS 

Ttadrnark,; l4i»rrVie»: S)f!nia Inc,; W.A; Inlcrnalianal Humhcm Mat hinr, Car|>uraliun: llaciiili»»h: A|>|>lr U in<lin>*^ NH CUMilt. In, . (.KM - Kcarar, h In, . I’aitcmakrt- AMii> l,,>f|i«iah«>n. Vcnliitii Puhli^Iicf 

Vcniura Softnarc Inc. , laMUK l-S'S: lailua IV«cli>pn>rnl (^nrpotalion; AulndAI): AuloDrak Inc-. I*C Painibruah Htua: Z-Sall <^rv,.ralii>n. *K'ur cummrtxlal uar univ. COf ’ 
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A RECIPE FOR KING-SIZE DOCUMENT CREATION 

Take the latest PC-in-the-know quiz. 


J^Januscnpt is: 

a. The final draft of the Lotus story. 

b. A word processor. 

c. An outline processor. 

d. A chart and table maker. 

e. An equation generator. 

f. A page-makeup program. 

g. A document-revision aid. 

If you answered a little bit of all of the 
above, you are on the right track. 

Originally, Manuscript was the per- 
sonal tool of 1-2-S coarchitect Jonathan 
Sachs, bom to aid him in churning out 
documentation. With a pinch of this, a 
dash of that, and the research efforts of 
Lotus's Development Corp. Engineering 
and Scientific Products Division 
(ESPD), Manuscript today is a powerful 
integrated tool combining the best (occa- 
sionally questionable) from a smattering 
of established applications genres. All in 
all. Manuscript is a hybrid pro- 
duct . . . tweaked and tuned to meet de- 
mands of killer-sized documents. 

The designers of Manuscript kept its 
ultimate purpose in mind, and ultimately 
content determined its features list. A 
whirlwind tour of the building blocks of- 
fers insight into ESPD's priorities. 

It’s a word processor. As a stand- 
alone word proces.sor, bom of a different 
manufacturer. Manuscript would be in 
trouble (sec review). However, given the 
breadth of its document-preparation ca- 
pabilities and the sheer size of the pro- 
gram, certain omissions and idiosyncra- 
sies may be forgivable. 

It’s an outline processor. The organi- 
zation of ideas is vital in the technical 
document and a top-notch outline proces- 
sor has become the first pit stop for many 
authors. Manuscript is not the first to in- 
corporate outlining capabilities into its 


document creation, but it is one of the 
most powerful. Not only can it collapse 
and expand sections and automatically 
handle section numbering and table of 
contents, but the global format of the 
document can be assigned as well . 

It’s a chart maker and does equations, 
too. Manuscript’s intended users do 
not live by text alone. They tend to rely 
on a mixed bag of spreadsheets, graph- 
ics, charts and tables, and equations to 
convey their message. Manuscript is 
dedicated to swift integration of these el- 
ements. 

The table and chart features of the pro- 
gram bear a distinct resemblance to UN- 
IX’s Nroff, Troff, Eqn and TbI— the 
most powerful utilities available for chart 
and equation typesetting. The macrolike 
keyword commands eliminate the tedi- 
um of creating piecemeal equations from 
graphic symbols as other word proces- 
sors such as WordMarc and Volkswriter 
Scientific do. Some will prefer editing 
the equation described in English-like 
text, and others would rather monkey 
around with a screenful of intricately 
placed graphics symbols. 

It’s a page-makeup program. Manu- 
script's page-preview facility gives PC 
users the e.ssential WYSIWYG capabili- 
ties, but Manuscript takes a different lack 
from the desktop publishing crowd. 
“Page makeup and desktop publishing 
programs,” says Lotus spokesperson 
Tom Smalldone. ‘ ‘belong in the hands of 
graphic artists. Manuscript is a writer’s 
tool.” While Manuscript allows a 
WYSIWYG page preview, different font 
and point size, and on-screen columns, 
the tools of the desktop publishing soft- 
ware have a decidedly more design-ori- 
ented emphasis. 

Desktop publishing programs are con- 
siderably more interactive, and the text is 


more often than not supplied externally 
from a word-processed document. With 
desktop publishers you point to and 
move the elements of a page until you are 
satisfied with the page layout. Unlike 
these page-oriented programs. Manu- 
script is document oriented. Its page-pre- 
view facility lets you peek at the page pri- 
or to printing to spot problems, but it 
does not allow you to manipulate the ele- 
ments. Like desktop publishers. Manu- 
script can incorporate text and graphics, 
but the standards are very different. If it’s 
kerning, leading, and text wrapping you 
need, then Manuscript is not for you. 

It’s a document-revision aid. The lat- 
est user wish list includes a Compare fea- 
ture that somehow lets you track the revi- 
sions made to a document over the course 
of its lifetime. Programs such as Broder- 
bund’ sForComment and Jurisoft’s Com- 
pareWrite have made document audit 
and comparison their primary raison 
d’etre. ForComment expands on the 
theme by allowing interactive comment 
and edits. CompareWrite flags discrep- 
ancies on-screen or to a printer, with a 
variety of display and print options. Al- 
though not as full-bodied as the standa- 
lones. Manuscript's Compare feature 
still does the trick, making the program a 
candidate for legal and publishing pro- 
fessions. 

It’s manuscript. The final tally? 
Manuscript is a new offshoot in software 
genealogy and packs the clout of many of 
its standalone counterparts. True to its 
mission. Manuscript offers a unique path 
to the creation of the compound and com- 
plex document. Just who’s ready to toss 
in the old word processor/outliner/chart 
maker/equation writer/and so forth soft- 
ware and jump on the Manuscript band- 
wagon remains to be seen. 

— Robin Raskin 
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Equations don’t took like much in the page preview mode unless you scale them to full-screen size. 
The attractive graphics preview facility lets you check a graphic or equation without destroying 
your eyes. 


keys and All-function-key combinations 
for most basic word processing functions. 
But some of the function keys also access 
supplemental pop-up menu panels. (While 
the commands on each panel are crystal 
clear, it is often difficult to find the correct 
panel.) And other function keys, such as 
those that control the Search and Format 
capabilities, prompt you with a combina- 
tion of fill-in-the-blank response and 
yes/no toggles. Then there’s the FIO key, 
which unlike the other function keys, uses 
a /-2-i-like menu that uses a command 
bar and submenus to handle the on-screen 
window, file storage, and the all-important 
global document formats. 

Another confusing bugaboo is the in- 
clusion of both Cut (F4) and Delete (Alt- 
F4). You use Cut if you’re not sure you 
want to delete something; the Cut material 
is placed in a clipboard, which saves the 
data and from which you can Paste it 
somewhere else. Delete is forever. Unfor- 
tunately, because the commands are so 
similar, it’s easy to get confused and de- 
stroy your data. 

The single most bizarre feature in the 


user interface is the use of the Ins key, rath- 
er than Enter, to execute a command. 
Worse still, the program uses the Return 
key to display help screens. To further 
complicate matters, typing the first letter 
of a command works on certain menus but 
not on others. We never adjusted to the in- 
consistencies of the user interface and still 
have an aversion to the Ins key. 

The package also falls short when it 
comes to providing capabilities for word 
processing. Unfortunately, you can’t drop 
to DOS without quitting the program, and 
Manuscript does not make provisions for 
handling frequently used DOS functions 
such as RENAME or COPY from within 
the program. Manuscript also lacks com- 
mands that would let you delete the word 
to the right or left of the cursor, delete sen- 
tences, or delete lines, and so your ability 
to edit documents quickly is hampered. 
Nor does Manuscript include an Undo 
command. The complexity of this package 
and of structuring a document and making 
corrections would make such a command a 
real timesaver. 

While sibling 1-2-3 took off because of 


its programmability. Manuscript contains 
no macro facility. Although it includes a 
few shortcuts for some menu operations, 
you can’t change the key assignments or 
program shortcuts for the menu operations 
you use most. 

ROBUSTNESS AND TUTORIALS 

Manuscript is robust, providing all the 
necessary error messages, prompts, and 
warnings. But while on-screen help is ex- 
cellent in certain areas, it falls short when 
the going gets tough. For example, if you 
go to the help screen for assistance with 
some of the structured editing commands, 
the help screen will tell you that these com- 
mands exist but not what they mean or how 
to use them. 

The documentation is substantial. The 
manual also includes a tutorial on struc- 
tured and unstractured editing. However, 
we found that the tutorial was a low-level, 
step-by-step guide that left us wondering 
about the concepts of Manuscript. With 
use, several guiding principles became 
clear, but they never emerged from the tu- 
torial or the reference manual. 

Manuscript supports about 34 printers. 
Supported lasers are aJI models of the HP 
Laseijet and the Apple LaserWriter. In ad- 
dition, Manuscript supports most Epson, 
IBM, Citizen, Okidata, and Toshiba print- 
ers. Still, Manuscript's list of supported 
printers isn’t nearly as long as some of the 
more-established programs, 

CONCLUSIONS Manuscript is des- 
tined to rule the tables and equations roost. 
Its handling of large documents is impres- 
sive, and its facilities for structured docu- 
ments are powerful but rigid. However, 
we’d approach Manuscript with caution. 
We consider ourselves quick learners 
when it comes to the building blocks of 
word processing programs, but unless ta- 
bles, equations, 1-2-3 import, or manag- 
ing huge documents were an absolute re- 
quirement, we’d be reluctant to adopt 
Manuscript as our word processor of 
choice. Manuscript has several unique, 
outstanding strengths, but it also has some 
weaknesses that would handicap an ordi- 
nary program from an ordinary vendor. GE 


Robin Raskin and Kaare Christian are fre- 
quent contributors to PC Magazine. 
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If the features are the same, 
which word processor 
would you buy? 


This is the gcxxi news you’ve been 
waiting for. Celebrity”' has all the 
features of high priced word processors 
for less than one fourth the cost. 

Excellent Word Processing 
Celebrity gives full word processing 
capabilities plus the ability to create 
your own commands and to perform 
functions with keystroke, command 
name or menu options. Work in up 
to 4 windows simultaneously. Move, 
transpose, copy and delete by word, 
line, sentence or paragraph . 

What You See Is What You Get 
There’s no second guessing with 
Celebrity’. You get the same text and 
format on the printed page that you 
sec on the screen. 

Easy lb Learn and Easy lb Use 
For the infrequent user there is no 
need to remember special keystrokes. 
Celebrity can operate in plain English. 
With Celebrity’s tutorial and help 
screens, you can save hours of training 
time. For the power user we’ve built 
in keystroke short cuts, macro and 


command file capabilities. Celebrity’. You 
won’t outgrow it. 

Extra Bonus 
Celebrity’ includes a speller and 
thesaurus by Merriam-Webster and 
a full function calculator for business, 
science and programming. Plus an 
appointments and reminder calendar, 
a file cabinet capability, and a forms 
and reports system that includes mail 
merge functions. 

You Can’t Lose 
With its low price, full features and a 
30-day money back guarantee. Celebrity 
is too good to pass up. At only S89.95, 
you can buy enough copies of Celebrity' 
to cover all your home and office word 
processing needs. Available for IBM® 
PC, XT, AT and compatibles. 256K. 

For immediate response call toll free 
to order 

1-800-272-GOOD 

In Texas or for information call 

214 - 239-6085 
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Please send me Celebrity'! 

0 Cx>pics Price Total 


X S89.95 • 


Add Shipping + S 7.50 

Texas residents add $5.51 sales tax per cop}'. 

TOTAL 

D Check □ Monc}' Order 
□ AMEX DVISA GMastciCard 

Account # 

Expires 

Name 

Company 

Street Address 

City' 

State 


. Zip , 


Phone 

Signature . 


(GOOD) 

50f=nxuPRe COOP 

5429 LBJ FrccNs-ay, Suite 720 Dallas, TX 75240 




ADAISYWHEEL PRINTERTHATS 
RIGHTON THE MONK 



The Citizen” Premiere"' 35 gives you all the features of a 
high-end daisywheel printer, without the high-end price. For 


hundreds of dollars less, you get all the speed and features you'd 
expect from other quality 35 cps daisywheel printers, plus some- 
thing no one else can give you. The same precision and engineer- 
ing tnat go into our timepieces. 

If your software is compatible with a Diablo* 630, the 
NEC 3550, or the Qume® Sprint* 11-I-, it's already set up to drive 
a Premiere 35 without a bit of problem. 

The Premiere 35’s LCD display spells out operations and 
errors in plain English. Its unique paper loading system makes 
work easy. And its built-in, variable- width tractor is a feature 
you’d normally have to pay extra for. More than enough reasons 
to make your nuying decision split-second. 

For more precise information, call 1-800-556-1234 Ext. 34. 
Or, in California, 1-800-441-2345 Ext. 34. 

The Premiere 35. A value that will lead you to only one 
conclusion. It’s about time. > 

^CITIZEN 

Printers that run like clodcwoik. 


01986 Qttoen America CorporKion. Citizen, the Citizen logo, 
and ^mtere 35 are trademarks of Citizen Wiub Co., Ltd. 
Diablo isaregiateied cradcRMrkofXcrnxCorpanrion. 

Qume and Sprue It* arcR "" 

Corporation, a ftihsidiaty a 
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FOR PROBLEM 
SOLVING 

I t is a rare scientist indeed who doesn’t use computers in his or her work. 

Until recently, however, most scientists have either had to write their 
own programs for their PCs in general-purpose programming languages 
such as APL, BASIC, FORTRAN, or Pascal, or adapt general-purpose soft- 
ware to their own specialized applications. 

Although writing your own program gives you a great deal of flexibility, 
anyone who has spent weeks writing and debugging large programs in these 
languages knows that this flexibility comes at a price. Scientists also com- 
monly use one of the many spreadsheet programs, such as 1-2-3 m Frame- 
work. to examine, graph, and manipulate data. These packages are ideal for 

Until recently scientists were l^ to their own devices when it 
came to PC software. But now a growing number of packages are 
becoming available for them. The seven reviewed here help 
scientists crunch numbers and study mathematical models. 
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simple tasks, but writing even moderately 
complex analysis programs (using macros) 
is extremely cumbersome and time-con- 
suming. 

But a growing number of packages are 
becoming available that are targeted spe- 
cifically at the scientific user. At their best, 
they combine the most useful features of 
the first two choices plus a good deal more. 

The products in this article were select- 
ed for review because they all allow scien- 
tists to solve mathematical problems or an- 
alyze data. Some of these programs allow 
you to examine mathematical relations or 
models too complex for pencil and paper; 
others are more suitable for number 
cranching. However, you’ll find a great 
deal of overlap, since the number-cmnch- 
ing programs can also help you examine 
models and relationships. 

Macmillan Software’s Asysr, Math- 
works’ Matlab, and Aptech Systems’ 
Gauss are all geared toward the mathemat- 
ically oriented scientist interested in nu- 
merical analysis applications. All provide 
sophisticated analytical tools — such as 
predefined mathematical functions and 
graphics capabilities for graphing those 
functions — as simple commands, making 
“programming” unnecessary for many 
jobs. 

But while these predefined tools are 
powerful, all three packages also allow 
you to write programs for almost any cal- 
culation. The languages they include give 
you a new and powerful alternative to rela- 
tively cumbersome conventional computer 
languages sucb as FORTRAN, Pascal, 
and even APL. Programs are shorter and 
easier to write (although the complicated 
syntax of Asyj/’s reverse Polish notation is 
cumbersome at first), but there is no sacri- 
fice in speed or flexibility. These programs 
aren’t for everybody; if your calculations 
aren’t very large or complex, use a spread- 
sheet; or, if you need to perform huge 
numbers of calculations, use a supercom- 
puter. But for most scientific applications, 
these languages can’t be recommended too 
highly. 

While all of these packages offer many 
sophisticated features, Asyst is the richest 
and most feature-filled. If you require 
large-scale mathematical applications, are 
able and willing to spend the time learning 
the rich capabilities of the program, and 

PC 



GLOSSARY OF EQUATION 
PROCESSING TERMS 


Algorithm A step-by-step procedure Differential equations Equations that 
for solving a problem. include derivatives. 


Array A collection of elements orga- 
nized in tabular form in which you use in- 
dexes to access each element. A single- 
dimensional array has a single row of ele- 
ments and is indexed using a single 
integer. A two-dimensional array can be 
viewed as a rectangular table, while a 
three-dimensional array can be thought 
ofasacube. An array can have any num- 
ber of dimensions. 

Complex number A number that is 
the sum of a real number and an imagi- 
nary number. It is often written as 1 -I- 2i 
where I is the real number and 2i is the 
imaginary number. See Imaginary num- 
ber for more details. 

Curve fitting The process of comput- 
ing an equation and graphing it so that the 
graph passes through a given set of 
points. 

Derivative The converse of integra- 
tion. You compute the derivative of an 
equation based upon some variable with- 
in the equation. The derivative is the 
change of the function with respect to a 
change in the variable. For instance, the 
derivative of distance with respect to 
time is velocity. The derivative of veloci- 
ty with respect to time is acceleration. 


Expression An equation. 

Fast Fourier Transform (FFT) A 
fast numerical method of transforming 
numerical signal data into data that is eas- 
ier to manipulate when performing signal 
processing algorithms. 

Functions Procedures used to find a 
result. Some examples of trigonometric 
functions are sine jc and cosinex, wherex 
is the parameter. 

Global variables Variables that are ac- 
cessible from within any function or the 
main part of a program. 

Imaginary number A number that is 
implicitly multiplied by the square root 
of -1, also written as i. Multiplication of 
two imaginary numbers results in a real 
number times - 1 . Multiplication of a real 
and an imaginary number gives you an 
imaginary number. Addition of a real 
and imaginary number results in a com- 
plex number. Examples: 

4i»2i = -8 (real number) 

4»2i = 8i (imaginary 

number) 

4-l-2i=4-r2i (complex number) 
Indexes Integer references to elements 


can fit it into your budget, Asyst will not ences between them, Asyst, Matlab, and 

disappoint you. (A less expensive, menu- Gauss are powerful tools and, as such, 

driven but more limited version, Asystant, can’t be used casually. They are designed 

is available for those who don’t need the primarily for those who are Steady reason- 

full power ofAsysr.) Of all the packages, it ably comfortable with mathematics and 

is the most flexible and has the most fea- computers. Those with fewer computa- 

tures, and the graphics are nothing short of tional needs who don’t want to spend 

superb. In addition, it includes an optional weeks learning a new language can use 

package that allows Aryrr to interface with Point Five for number crunching. Al- 

laboratory equipment, giving you a uni- though Point Five has fewer features and 

fied, powerful data collection and analysis no language of its own, it is easier to start 

system. using immediately. 

Although there are significant differ- The other class of products reviewed 
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within an array. Access to a specific ele- 
ment in an array requires one index value 
per array dimension. 

Infix notation Conventional notation 
for writing equations in which binary op- 
erators have their operands on either 
side. See Notation for examples. 

Integer A positive or negative whole 
number. The range of integers on a par- 
ticular computer is normally limited to 
some fixed size, such as 1 6 bits. 

Integrals The function of applying the 
integration process to an equation. 

Integration The process of finding the 
area under a curve. This can be done us- 
ing numerical or symbolic methods. The 
latter results in a new equation that com- 
putes the area. Integration of a curve is 
with respect to one of the variables de- 
scribing the curve. For example: the inte- 
gration of velocity with respect to time is 
distance. See also Derivatives. 

Local variables Variables that are ac- 
cessible from within a particular function 
definition but not from other functions or 
the main part of a program. 

Loop A programming procedure that 
repeatedly executes a portion of a pro- 
gram until some termination condition is 
met. The part of the program following 
the loop section is then executed. 


Multidimensional array An array us- 
ing more than one dimension (see Ar- 
rays). A single-dimensional array is of- 
ten called a vector. A two-dimensional 
array is often called a matrix. 

Notation The following examples 
show the various notations for presenting 
equations. 


Simple Example: 

Notation 

Equation 

Infix 

A-P2 

Polish 

+ A2 

Reverse Polish 

A2-t- 

Complex Example: 

Notation 

Equation 


Infix (A»SQR(X))-I-(B»X) + C 
Polish + + ♦ A SQR X * B X C 
Reverse 

Polish C X B » X SQR A » -f -H 

Polish notation A method of writing 
an equation as a string of elements with 
the operation listed first followed by the 
variables on which it is to be performed. 
See Notation for examples. 

Precision A method of describing the 
accuracy of a number. It is normally giv- 
en in terms of digits or bits. Single preci- 
sion and double precision describe the 
way a particular application stores data. 
Double-precision numbers normally oc- 
cupy twice the amount of space as single- 
precision numbers; they do not necessar- 


ily have twice the range and accuracy of a 
single-precision number, but rather a 
greater range and/or accuracy . 

Reverse Polish notation Polish nota- 
tion in which the parse string is reversed. 
See Notation for examples. 

Scalar A single element. The element 
is normally a number when used in the 
context of numerical calculations. 

Simultaneous equations A set of 
equations that use the same set of vari- 
ables. A solution for the equations can be 
found — if it exists — if the number of 
variables matches the number of unique 
equations. An example of a set of simul- 
taneous linear equations is 

2X+ (5.Y) + (2*Z) = 12 
(3.X) + (7.Y) + Z = 12 
(5*X) -H Y + (3*Z) = 12 

Systems See Systems of equations. 

Systems of equations A set of simulta- 
neous equations. 

Vector A single-dimensional array of 
elements. 

Word A unit that describes the width 
of the primary data item within a comput- 
er. A word is normally defined in bits. 
An 8-bit computer has an 8-bit word 
length, while a 1 6-bit computer has a 1 6- 
bit word length. — William G. Wong 


here helps you solve problems and build 
models (rather than efficiently solving al- 
ready well-defined problems). For in- 
stance, TK! Solver allows you to solve 
models directly, without having to write 
programs to create problem-solving algo- 
rithms. Instead. TK! Solver lets you con- 
centrate not on programming but on the 
problem at hand. 

Unfortunately, TK! Solver is difficult to 
use. Eureka, a new program from Borland 
International that was still in beta testing at 
the time we assembled these reviews. 


promi.scs to perform all Ihc functions of 
TK! Solver. Our preliminary tests of the 
product revealed it to be much easier to 
handle, with pull-down menus that let you 
use the program without even reading the 
manual. It also supports EGA graphics. 

MalhCAD and muMATH Program fit 
into yet another slightly different category 
of product. They are best suited to be 
mathematical tools. For quickly examin- 
ing mathematical relationships much as 
you would at a blackboard (which the pro- 
gram was designed to resemble), Malh- 


CAD is unexcelled. Using Afar/iCAD is, as 
its advertisements proclaim, more like us- 
ing a blackboard than like using a comput- 
er language. It lets you write out equa- 
tions, including mathematical symbols 
such as integral signs and fractions, per- 
forms calculations with those equations, 
and lets you graph your results. 

muMATH Program is at the opposite 
extreme of mathematical programs. Its 
front end looks exactly like a computer 
language, it is quite sparse and unforgiv- 
ing, and rather than being a fancy calcula- 
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lor, it doesn't even do floating-point arith- 
metic. (The only numbers it deals with are 
integers and fractions of integers, so if you 
want to know the square root of 2, forget 
it.) Instead, muMATH is a symbolic ma- 
nipulator, using artificial intelligence tech- 
niques to solve problems in algebra, calcu- 
lus, and even differential equations. It is an 
impressive program and should be Judged 
on its own merits. Nevertheless, since 
most problems cannot be solved analyti- 
cally (and even if they can, muMATH can- 
not always solve them), it is not useful for 
most scientific applications. 

In the reviews and features table that 
follow, we examine these seven packages 
in much greater detail. For anyone inter- 
ested in scientific or mathematical pro- 
gramming on the PC, they definitely merit 
a closer look. — Clay Reid 

Asyst 

Asyst, from Macmillan Software Co. , is at 
the top of the heap when it comes to PC 
software for scientific data collection and 
analysis. A programming language that is 
a dialect of FORTH, it provides a great 
deal of power and flexibility. 

Asyst comes in four modules that can be 
purchased separately. The base system 
provides graphics capabilities, statistics, 
and a system for programming. The analy- 



F A C T 


FILE 



Asyst, Version 1.53 
Macmillan Software Co. 
630 Third Ave. 

New York. NY 10017 
(SOOl 348.0033 (outside 
N.Y.) 

(212)702-3241 
List Prices: With mod- 


ules I and 2, $ 1 .695. With mtxlules 1,2, and 
3, $1 ,995. With modules 1 . 2. and 4. 

$1,995. With modules 1,2.3. and 4, $2. 195. 
Requires: 5I2K RAM. two disk drives or 
hard disk. DOS 2.0 or later. 

.Supports: IBM CGA or BGA; or Hercules 
monochrome/graphics can! or color/graphics 
card. 8087 or 80287 math coprocessor. 

In .Short: Asyst is powerful and flexible. Its 
prtrgramming language is a dialect of 
FORTH. Copy prolecled. 
CtHCLL6520NRtADtRSCRVICtCAnD 



Asyst’s graphics are very flexible. For instance, the program lets you plot any function it 
understands, even those you have defined yourself . as well as threextimensionai plots. 


sis module includes regression, curve-fit- 
ting, Fast Fourier Transforms, and much 
more. The data acquisition module has fa- 
cilities for analog-to-digital sampling, dig- 
ital-lo-analog output, digital I/O, and sim- 
ple timing of external events. And an IEEE 
488 interface module allows you to inter- 
face instruments that use this particular 
protocol. For the sake of comparison with 
the other packages reviewed, PC Maga- 
zine looked only at the analytical modules 
of the package. 

You can either use the analytical mod- 
ules as a powerful, programmable calcula- 
tor (that uses reverse Polish notation, or 
RPN), or use the high-level language for 
programming and analysis. You use 
Asysl’s programming language to strip to- 
gether predefined “words," which are 
functions, or procedures, that range from 
primitive mathematical operations such as 
addition to complex operations on arrays 
such as smoothing or plotting. Using the.se 
"words” saves you an enormous amount 
of programming time. 

Asyst also provides a simple text editor 
that lets you create and edit your own short 
word definitions. One advantage of using 
Asyst' s editor for this purpose is that once 


you compile a program written with the 
editor, the program will bring you back to 
the position where an error occurred. The 
disadvantage is that you have to leam a 
new text editor. I would rather import my 
programs into my favorite word processor 
for editing. 

Asyst's language is good for mathemat- 
ical operations because you can specify an 
equation in an algebraic format, which 
makes it clear and easy to use. But for oth- 
er programming commands, Asyst has 
some of the deficiencies of FORTH. It 
uses the RPN syntax, which is more diffi- 
cult to read than conventional infix nota- 
tion. For instance, in a language like Pas- 
cal, you would write the following: 

IF A > B THEN Print "A > B" 
In Asyst’s RPN you would write: 

A B = IF "A > B” Print THEN 

In addition, the language uses only global 
variables that affect the entire program; it 
has no local variables that affect only a 
small portion of a program. While the lack 
of local variables would be more of a prob- 
lem in less compact languages than 
FORTH, if more than one person works on 
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the same program, each will have to take 
care to clearly document the variables 
used. 

GRUWCS Asyst's graphics capabili- 
ties are so good that 1 would recommend 
the package on their merits alone. Math- 
ematicians and scientists constantly use 
charts to test their theories. They normally 
collect data and plot it, then compare the 
actual data to plots of a mathematical mod- 
el. The goal is to find the formula whose 
plot most closely matches the plot of the 
actual data. Asysl is a wonderful tool for 
this type of analysis because it lets you plot 
any function that the program can under- 
stand, even functions that you define your- 
self (including three-dimensional plots), 
all by typing Y AUTO PLOT or AXON 
PLOT. 

In addition, the package allows you to 
place graphs of any size anywhere you like 
on the screen, in any colors. You can add 
grids, tick marks, and more. Not only that, 
but Asysl distinguishes the hidden lines in 
three-dimensional plots by showing them 
in a different color. 

Asyst supports the IBM Enhanced 
Graphics Adapter as well as Epson printers 
and HP plotters. However, it would be 
nice if the package supported more output 
devices. 

Asysl can exchange data with other pro- 
grams such as 1-2-3, by using ASCII files. 
(.DIF and Lolus file importing capabilities 
are planned for the future.) To do so you 
use the package's file system. A file for 
import or export can contain anything from 
integers to strings to floating-point arrays. 

The package does have a number of an- 
noying limitations. Arrays are limited to 
slightly less than 65.(X)0 elements, and, 
because the package generates scratch 
variables, if you try to compute the FFT of 
a large array, for instance, you’ll soon run 
out of memory. In addition, while the pro- 
gram emulates some DOS commands, the 
emulation is not exact. For example, in 
DOS you would type COPY A:*.* B: 
while in ASYST you must say copy A:*.* 
lo B:*.*. In addition, support for extended 
memory would be most desirable. 

The technical support from the compa- 
ny is very good and friendly. Each module 
is accompanied by a large manual, which 
consists of a tutorial and a reference 


(“glossary"). The manuals are clearly 
written, although some of their examples 
do not work exactly as the manual claims 
they should. The package includes an ex- 
tensive help facility that recapitulates the 
contents of the reference portions of the 
manuals. Unfortunately, invoking the help 
facility destroys the data on your screen. 

For those who are not programmers, 
Macmillan Software also offers a menu- 
driven package called Asyslani, which in- 
cludes many of the functions of Asysl but 
does not have a programming language. 

Although Asysl is not yet a perfect sys- 
tem. its flexible graphics and program- 
ming language make it a tremendously 
useful tool for the scientist and engineer. 
— Ehud Kaplan 

Gauss 

Aptech Systems’ Gauss is an array-based 
analysis package. It comes in 1 1 modules 
that allow you to perform statistical ana- 
lyses such as nonparametric statistics and 
nonlinear estimation, as well as generate 
pseudorandom numbers, solve systems of 
nonlinear equations, and compute Fast 
Fourier Transforms. 

Gauss provides an interactive mode 
with resident commands, functions, and 
operators that allow you to carry out fairly 
extensive computations with relatively 
few keystrokes. Plus, it uses algebraic no- 
tation. 

Although you can do quite a lot of com- 
puting in Gauss without writing a single 
program, the package also provides an 
easy-to-use full-screen editor for writing 
programs. 

Gauss will be most useful to those who 
are comfortable with the C programming 
language. In fact, one might describe 
Gauss as an efficient C compiler and pro- 
gramming environment with powerful ar- 
ray operators. Gauss's interactive mode 
and extensive array operations are also 
reminiscent of APL, so APL fanciers who 
want a break from reading and remember- 
ing that language’s hieroglyphic-like sym- 
bols may also find satisfaction with Gauss. 
You can compile the completed programs 
relatively quickly (as compared to compil- 
ing words in Asysl) and run them from the 
editor with a single keystroke. An error- 
checking system brings you back to any 


Sfact file 


Gauss , Version 1.49B 
Aptech Systcrm Inc. 

P.O Box 6487 
Kent. WA 98064 
(206)631-6679 
List Price: Language 
only, $200; language 
with mathematics and 
statistical systems. S3(X). 

Requires: 320K RAM . two disk drives or 
hard disk. IX)S 2. 1 or later. 

Supports: IBM CGA or compatible. (Next 
update will wori with IBM CGA. EGA. or 
compatible and Hercules mono- 
chromc/graphics card or compatible . ) 

In Short: Gauss is an array-based analysis 
package. The program includes an interactive 
nHide for performing computations as well as 
a programming environment, but needs work 
on its user interface. Not cqjy protected. 

griCLE 651 ON BgADEft ^RVICE CARO 


GAUSS' 


lines in the editor that generate errors. 

Another nice feature is the program’s 
foreign-language interface for systems us- 
ing DOS 2. 1 or later. This interface allows 
compiled FORTRAN, assembly lan- 
guage. and compiled C programs to be 
called as functions by programs written in 
the Gauss language. 

Although Gauss is comptehensive, it is 
difficult to use, requiring you to leam and 
remember many command names and 
rules. While the documentation is general- 
ly well organized, well written, and use- 
ful, its lack of a context-sensitive help fa- 
cility makes the program all the more 
difficult to use. 

A good example of this is the package’s 
graphics capability, which is designed to 
allow you to plot most of the package’s 
functions. In order to produce the EGA 
high-resolution graphics in either two or 
three dimensions, you must call one of two 
procedures from disk. Both of these proce- 
dures require you to specify 28 arguments. 
For example, you must specify the posi- 
tion of the axis, the length of tick marks, 
where they are placed, where you want the 
labels to go, etc. While it is possible to 
write and tun a command file to specify the 
arguments, you certainly cannot look 
quickly at some data or graph the results of 
a calculation. 
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only way to 
staymilestones 
mead is to 
leave the pack 
behind. 


I n any competitive arena, the quickest way to 
lose any advantage you may have gained is to 
relax . As soon as you do , you’ve lost your edge . 
At Novell, we’ve worked hard to gain a real 
edge in local area networking. Today, rather than 
resting on our position as the acknowledged 
leader in LANs, we’re pushing even harder. 
Extending the lead. Reaching new milestones. 

Amid all the hoopla about the need for LAN 
standards, the marketplace has chosen its own 


standard: Novell’s NetWare® LAN operating 
system software. It is a standard supported by 
nearly 500,000 NetWare users and 4,000 
NetWare-compatible multiuser applications. A 
standard that gives users hardware indepen- 
dence, fault tolerance, and the ability to intercon- 
nect scores of separate LANs. 

Now, with the announcement of the Universal 
Network Architecture (UNA) strategy, Novell 
has set forth yet another standard, another 
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milestone: using LAN technology’ to give PC 
users total computer connectivity. UNA will 
make it possible for computers of all kinds to 
seamlessly communicate and share data with 
each other. 

At Novell, we’re not content to be the LAN 
leader. So we’re pushing ahead. Establishing 
NetWare LANs as a powerful, cost-effective 
alternative to minicomputer systems. Supporting 
NetWare users through unique efforts like the 


NetWare Services Division, NetWare Centers 
International and NetWorld. And developing 
products that will make UNA and total connectiv- 
ity a reality. In short, we’re leaving the pack 
behind. 

^NOVELL. 

Milestones Ahead. 
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Gauss /ffj you pht most of the package’s functions .But doing so is no simpte task, requiring you to 
caii a special procedure from disk and specify 28 separate procedures. 


Gauss’s speed in performing calcula- 
tions is roughly equivalent to the other 
products tested. On an 8-MHz AT with a 
6-MHz 80287 math coprocessor, the pack- 
age calculated a 2,048-point FFT in rough- 
ly 5 seconds. 

Ultimately, speed is not as important a 
consideration as are some of the limita- 
tions that Gauss imposes on matrix opera- 
tions and on the use of its modules. For in- 
stance, Gauss limits matrixes to two 
dimensions, with a maximum of only 
8,192 elements. In addition, using the 
modules — which contain most of the so- 
phisticated statistical analysis, equation- 
solving, and time series analysis algo- 
rithms — requires a good deal of effort. For 
instance, you cannot just type “FFT" in 
the interactive mode and expect to get an 
answer. Instead, you must first load a ma- 
chine language routine to locate and call up 
the function from memory, or write a 
batch file to automatically load the routine. 

Gauss combines the features of a high- 
level compiled language like C with the in- 
teractive mode and the versatile matrix op- 
erations of a language like APL. Those 
who like working with C or APL will like 
working with the Gauss language. As a 
software package. Gauss could use work 
on its user interface and graphics output. 
Gauss also seems not to take full advan- 
tage of its computational efficiency by lim- 


iting its matrix operations and the imple- 
mentation of its application modules. 

— Keith Purpura 

MathCAD 

MathSoft’s MathCAD is like a cross be- 
tween computer software and a math 
teacher’s chalkboard. You can use Math- 
CAD’s screen like a chalkboard on which 
to write equations, just as you would 
scratch them on paper — complete with 
Greek symbols, superscripts, subscripts 
and fractions. You can scribble notes or 
plot graphs as you see fit. But because it is 
software, this chalkboard also understands 
the mathematics written on it and calcu- 
lates values for the mathematical expres- 
sions you write. 

The software also includes some basic 
word processing functions, such as the 
ability to move equations in a snap; and it 
adds the characteristics of a programming 
language, since it can set up and perform 
iterative calculations. And to top it all off, 
it gives you the freedom to place your 
equations wherever you want on the 
screen. 

MalhCAD’s user interface is one of its 
more impressive features. You can enter 
commands via command line or pull-down 
menus. While the pull-down menus will 
appeal to newcomers, MalhCAD’s intu- 


itive use of function keys and English-like 
commands will attract experienced users 
more interested in speed than ease of use. 

Like word processors, MathCAD lets 
you create, edit, and print documents. 
Within each document, MathCAD stores 
each equation, section of text, or plot in a 
“region,” which is simply a subdivision 
of the document. MathCAD commands 
make it easy to edit, move, and delete any 
region. 

Mar/iCAD’s display is WYSIWYG and 
has text-handling features such as auto- 
matic word-wrap, adjustable margins, and 
form feeds that you can use to ensure that 
regions won’t straddle a page break. 

To begin calculations, you assign a val- 
ue, range of values, or expression to each 
variable. Then you type in the equation 
and MathCAD computes the results. When 
you assign a range of values to a variable, 
MathCAD computes a result for each value 
within the range. You may then carry out 
further calculations with additional equa- 
tions using the same and any additional 
variables. 

When you change a variable’s value, 
MathCAD automatically recalculates any 
equations that lie below the change in the 
document and are affected by that vari- 
able. You can also specify a variable to be 
global, causing MathCAD to recalculate 



FACT 


FILE 


\faihCAO. Version 1.1 
MathSofl Inc. 

One Kendall Sq. 
Cambridge, MA 02 1 39 
(800) MalhCAD (outside 
Mass.) 

(617)577-1017 
List Price: $249 
Requires: 512K RAM. one disk drive. DOS 
2.0 or later. 

Supports: IBM CCA. EGA, or compatible; 
Hercules monochrome/graphics or col- 
or/graphics card or compatible . 

In Sh^: MalhCAD allows you to write 
equations on your screen just as on a chalk- 
board. calculate them, and graph them with 
case. Since the pnfgram constantly calculatc.s 
and recalculates equations, it can be slow, so 
the use of a math copriKessor is recommend- 
ed. Not copy protected. 
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Know Now! 


Know Why! 

New Views manages your accounting with a single consistent 
approach. One program, one manual, one price. No separate 
m^ules! 

Know Howl 

New Views is accounting you can understand. You can see what 
you're doing, in real time. You no longer need modules, batches, 
journals, trial balances, charts of accounts, or systems flow 
diagrams, and you never have to close the books. 

Know Nowl 

To understand NewViews, reach for the phone. The illustration 
above is all you need to see how NewViews works and why it is 
completely different from all other accounting systems. When 
you understand, your search will be over. 


See NewViews in Action! 

Call (416) 923-4567 to reserve seats for a free seminar. They are 
ideal for evaluation, orientation and training. 

System Requirements 

NewViews runs on IBM and compatible personal computers. It 
requires a hard disk, 256K RAM, any monitor, and DOS 2.0 or 
later. Information can be imported and exported to other pop\ilar 
software packages. Companies, reports, accounts, transactions, 
branches, departments, etc., are limited only by your disk. 
NewViews is not copy-protected. 

NewViews! 

Complete Financial Accounting for $695.00 
Q.W.Page Associates Inc. (416) 923-4567 



SCHEDULE OF FREE SEMINARS - MARCH 23 THROUGH MAY 29, 1987 

ATLANTA Apr. 8. May 6, May 20; BALTIMORE Apr. 3. BOSTON Mar. 23. Apr. 10. Apr. 21. May 11; BUFFALO Apr. 9; CHICAGO Mar. 30, Apr. 22, May 4; 
CINCINNATI Apr. 2. May 8; CLEVELAND Apr. 7. May 12: COLUMBUS Apr. 3; DALLAS Apr. 3, Apr. 23. May 11; DENVER Mar. 24. Apr. 29. May 20: 
DETROIT Apr. 8. Apr. 21. May 13; FRESNO Apr. 7, May 12; GREENSBORO Apr 1. Apr. 30, May 28; HARTTORD Apr. 23, May 13: HOUSTON 
Mar. 30. Apr. 21. May 15; INDIANAPOLIS Apr. 1, May 7; JACKSONVILLE May 4; KANSAS CITY Mar. 23, Apr. 27; LONG ISLAND Apr. 6. May 22. 

LOS ANGELES Apr. 8. Apr. 22, May 14; MEMPHIS Apr. 6. May 8; MIAMI Mar. 23, May 1; MILWAUKEE May 5: MINNEAPOLIS Mar. 20. Apr. 24. 
MONTREAL Mar. 24. May 12; NEW ORLEANS Mar. 27, Apr. 27. May 18: NEW YORK Mar. 25, Apr. 7. Apr. 24, May 14, ORLANDO Mar. 20: 

OTTAWA Mar. 23, May 11: PHILADELPHIA Mar. 27. Apr. 27, May 25; PHOENIX Mar. 23, Apr. 20; PITTSBURG Apr. 6, May 11; PORTLAND Mar. 31. May 4; 
PROVIDENCE Apr. 9; SACRAMENTO Apr. 24; SALT LAKE CITY Mar. 25. Apr. 27. May 22; SAN ANTONIO Apr. 1, May 13: SAN DIEGO Apr. 10. May 15: 
SAN FRANCISCO Apr. 6, Apr. 30. May 11, May 29; SAN JOSE May 26; SEATTLE Apr. 1. May 5: ST LOUIS Mar. 27. May 1; TAMPA Mar. 25. Apr. 29. 
TORONTO Mar. 26, Apr. 16. May 7. May 21; VANCOUVER Apr. 2. May 7; WASHINGTON Mar. 30. Apr. 28, May 26 
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IRANSniSSION FROM RETINA TO LGN us CONTRAST, ASSUMING A HICHAELIS-MEMTEN 
RELATIONSHIP FOR THE CONTRAST-RESPONSE FUNCTIONS. 

: := 1 ..100 «1 := 100 bl := S0 » 

yl := al 

X bl ♦ X 

a2 := 75 b2 := 20 gain := .5 x 

y2 := gain a2 

y2 X b2 < X 

X 

ratio )= — dif := yl - y2 

X yl XXX 

X 



1 X 100 


MathC AD allows you to mix text, equations, and graphics together on a single screen . When you 
change a variable in an equation, the graph will automatically reflect that change. 


all equations that contain the variable, re- 
gardless of where the equations are locat- 
ed. 

Inserting traditional mathematical oper- 
ators, such as square root and summation 
symbols, into the display is easy with 
MathCAD’s quick reference card. For ex- 
ample, "\x'' will be displayed as the 
square root of x and “x$y” as the summa- 
tion of y over values of x. 

MathCAD allows you to append one. 
document to another, and READ and 
WRITE statements that you include in the 
body of your document let you read data 
from, or write data to, external files. 

POWER FEATURES Were it not for a 
small handful of limitations — such as the 
lack of built-in conditional branching ca- 
pability and the ability to handle only one- 
dimensional amiy&— MathCAD would be 
an excellent alternative to programming 
languages for those whose needs are pri- 
marily mathematical. As it stands, the pro- 
gram will make you wonder what you ever 
saw in your pocket calculator. 

Like programming languages, Math- 
CAD cannot solve an equation for you: it 
simply calculates the result once you have 
solved the equation for one variable. And 
MathCAD boasts a nice assortment of 
built-in functions — including Bessel, Fou- 
rier Transform, statistical, and Uigonomet- 
ric functions — and also allows user-de- 
fmed functions. 

But MathCAD lops most languages by 
going one step further. For calculus fans. 
Version I . I includes integral and deriva- 
tive calculation, as well as a function that 
uses an iterative technique to find the roots 
of simple polynomial expressions (values 
of the variable that force the polynomial to 
a value of zero). You must supply an initial 
guess, however, and the quality of the so- 
lution depends on the quality of your 
guess. 

MathCAD can also easily generate plots 
that would keep a FORTRAN program- 
mer busy for weeks . To generate a plot you 
type the @ symbol. A blank plot appears 
on the screen, and you enter the equations 
you wish to graph and the endpoints of the 
scale. MathCAD allows you the freedom 
to select plot size, grid spacing, plot sym- 
bols, and logarithmic or linear scaling. Al- 
though you can plot multiple expressions 


on a graph, the four available colors and 
six plot symbols limit the number of ex- 
pressions you can distinguish. 

Another special feature, which should 
grab the attention of those in the physical 
and applied sciences, is MathCAD' s abili- 
ty to check equations for dimensional con- 
sistency. In a slightly odd but powerful 
scheme, the program requires you to de- 
fme any units that you will be using in cal- 
culations. 

You deflne units in terms of four basic 
dimensions — length, time, mass, and 
charge. For example, “inch=lL” desig- 
nates an inch as one unit of length. Once 
you have defined units, you can mathe- 
matically combine them in any way to 
form new units (for example, “ft = 12 » 
inch” defines a foot equal to 12 inches). 

To keep from having to redefine units 
each time you work in MathCAD, you can 
save unit definitions and append them to 
documents when needed. You can also use 
the example files MathCAD supplies for 
the MKS, CGS, and U.S. customary sys- 
tems of measurement. 

When you use units in an equation, 
MathCAD displays the dimensions for the 
calculated result and flags an error if your 


dimensions are not consistent (if you tried 
to add feet to pounds, for example). 

Speed Since MathCAD is constantly 
calculating and recalculating the equations 
in your document, the program can be 
slow at times, but the addition of a math 
coprocessor speeds response tune consid- 
erably. After I added an 80287 chip, the 
time it took to load a sample document fell 
from 43 to 15 seconds. 

You can also speed operatirxi by dis- 
abling the automatic recalculation feature: 
you can specify that some or none of the 
equations in your document are to be up- 
dated when you change variable values. 

MathCAD's user support seems respon- 
sive, and its documentation is excellent. I 
was able to use the entire manual as a tuto- 
rial. The MathCAD disks include example 
documents for tasks ranging from calculat- 
ing friction coefficients for braking — an 
example any mechanical engineer should 
appreciate — to computing mortgage pay- 
ments. The upgrade manual for Version 
1.1 is equally well written, although a 
combined manual would make the docu- 
mentation easier to use. 

Overall, MathCAD is an excellent 
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The Diconix 150. So small, it’s the 
PC printer you can take lightly. 



A Kodak Company 

3100 Research Boulevard 
Dayton» Ohio 45420. 

For the dealer nearest you, call 
1 -800-D1CON1X Telex: 288-280 
CIRCLE241 ON READER SERVICE CARD ^ 
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Equation Processors: Summary of Features 

PROGRAM FEATURES 










TRilelvor 

PeielHve 




Aeyat 


MattCAO 

Universal liKlinicai 

Pa^ Crest 

Beess 

iwrtlATH Pro|ra« 

Matlab 

Macmillan 

ManuMurtr 

MathSoft Inc. 

Systems 

Software 

Aptsch Systems Inc. 

Weresen Ceip. 

The Mathworks Inc. 

SoflwanCo. 

Pries of packagt tested 

$249 

$250 

$295 

$300 

$300 

$665 

$1,695 

NUMBRIC SUPPORT 

NMy 

0 

O 

O 

O 

• 

• 

O 

imsBera 

• 

• 

• 

• 

• 

O 

• 

iMMMegers 

O 

• 

• 

o 

O 

O 

• 

a2*Miniegers 

• 

• 

0 

o 

0 

0 

• 

VIviabtes 

o 

o 

o 

o 

• 

0 

O 

Retionai rHonbera 

• 

• 

o 

• 

• 

0 

O 

CompISK numbers 

• 

• 

o 

• 

• 

• 

• 

TimMlale 

o 

o 

0 

• 

• 

• 

o 

Rangee 

• 

• 

o 

o 

o 

o 

• 

Setnga 

• 

o 

o 

• 

0 

• 

• 

Predefined constants 

• 

• 

o 

• 

0 

• 

• 

User-deflned constants 

• 

• 

o 

• 

0 

• 

• 

1 

1 

1 

• 

• 

o 

o 

o 

o 

o 

FLOAriNQ polirr 

8067/80267 support 

• 

• 

• 

• 

N/A 

• 

• 

Precision 

Double 

8in^. double 

Double 

Double 

N/A 

Double 

Single, double 

Format 

IEEE 

IEEE 

IEEE 

IEEE 

HjA 

IEEE 

IEEE 

STRUCTURE SUPPORT 

Arrair dbneralons 


1 

2 

2 

UnKm. 

8.100 

16 

Lists 

O 

O 

O 

O 

• 

• 

• 

FUNCTIONS 

Usar-deteiable 

• 

• 

• 

• 

• 

• 

• 

Financial 

O 

• 

• 

o 

O 

o 

O 

Logical 

• 

• 

• 

• 

• 

• 

• 

Ingonomeatc 

• 

• 

• 

• 

• 

• 

• 

ArMtwnetic 

• 

• 

• 

• 

• 

• 

• 

LogaiWmSu^eaponenllal 

• 

• 

• 

• 

• 

• 

• 

Summatiorts 

• 

O 

o 

• 

• 

• 

• 

Integrals 

• 

o 

• 

• 

• 

o 

• 

Differentials 

• 

o 

o 

o 

• 

• 

• 

Bessel 

• 

o 

o 

o 

0 

• 

• 

DOS access 

• 

o 

o 

• 

0 

• 

• 

RIe access 

• 

• 

• 

• 

0 

• 

• 

ARlUar FUNCTIONS 

Arithmetic 

• 

o 

• 

• 

• 

• 

• 

Reduebon 

• 

o 

• 

• 

0 

• 

• 

Inner product 

• 

• 

• 

• 

• 

• 

• 

Inversion 

o 

0 

o 

• 

• 

• 

• 

Et^ension 

o 

o 

0 

• 

o 

• 

0 

Oulsr product 

o 

o 

o 

• 

• 

o 

• 

COMPUnmON OONTNOL 

Autontatic 

• 

o 

• 

o 

0 

o 

o 

iManual 

o 

• 

o 

• 

• 

• 

• 

SOLVES 

Equations 

• 

• 

• 

• 

• 

• 

• 

Simulianeous Inear equations 

o 

• 

• 

• 

• 

• 

• 

Sirnutteneous nonInear equeHons 

o 

• 

o 

• 

• 

o 

o 

Symbolic aqusrtona 

o 

o 

o 

0 

• 

o 

o 

9 ^ O—Mo N/A->Nol applicable; utes only rational artihmelic. 
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USER INTERFACES 










PratfKt 

MatbCAO 

TKI tafver 

PelatHvt 

fiasM 

mHATH Profntn 

Mabab 

Asyst 1 



PRCNMIAM INTERMCE | 



Command$ 

• 

• 

U 

o 

• 

• 

• 1 



Menus 

• 

• 

• 

o 

O 

O 

° 1 



Prograin creates batch flies 

O 

O 

O 

• 

o 

• 

° 1 



Program creates keyboard macros 

o 

o 

o 

o 

o 

• 

1 



ON-SCREEN DATA FORMATS | 



Spreadsheet 

o 

o 

• 

o 

o 

• 

• 



Tabular 

o 

• 

• 

0 

o 

• 

0 1 



Documerrt (freo form) 

• 

o 

0 

• 

• 

• 

O 








.. . .. H 














DATA INPUT/OUTPUT 








1 


Predaet 

MaMCAO 

TKI $elvar 

Point Five 

6aau 

rmRIATH Pregma 

Mattak 

Aayaf 

1 


INPUT OR IMPORT EQUATIONS 








1 


Manually 

• 

• 

O 

• 

• 

O 

• 

i 


flomataxtfile 

• 

O 

• 

• 

• 

• 

• 

S 


Rom a spreadsheet file 

o 

• 

(TKtSdw) 

o 

O 

0 

O 

O 



INPUT OR IMPORT DATA | 

1 


MartuaRy 

• 

• 

o 

• 

• 

• 

• 



Romataxtfile 

• 

o 

• 

• 

• 

• 

• 



Rom a spreadsheet file 

• 

(.WKS..WK1) 

• 

(.OIF) 

o 

0 

o 

• 

(.OIF..WK1. .VW<S) 

• 

(DIF) 



Rom a database We 

o 

o 

o 

o 

o 

O 

O 



DATA OUTPUT | 



User-definable formatting 

• 

• 

o 

o 

o 

• 

• 



OUTPUT DEVICES SUPPORTED f 



Primer 

• 

• 

• 

• 

• 

• 

• 



lexiflle 

• 

• 

0 

• 

• 

• 

• 



VHbrd processor 

0 

o 

o 

o 

o 

• 

pecR 

O 



Spreadsheet 

o 

• 

(DIF) 

o 

o 

o 

o 

o 



GRAPHIC OUTPUT | 



On-screen 

• 

• 

• 

• 

o 

• 

• 



Printers supported IBM 5152 

Graphics Pnnier. 
HP Laseriel. 
LaserieiF^ 

Dotmatrix 

IBM 5152 
Graphics Printer 

None 

None 

Dot matrix, laser 

Dot matrix, 
HPLaseriet 



Plotters supported 

None 

None 

None 

Non. 

None 

None 

HP WTO. ?M0. 

W75A 










gaXte 
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product. It is already packed with features, 
and the release of Version 1.1, with wel- 
come enhancements so soon after release 
of the original product, would seem to in- 
dicate that it will keep getting better. 

Whether you begin using it for its abili- 
ty to generate quality printed documents or 
for its exceptional number-crunching ca- 
pabilities, MathCAD will likely become 
your tool of choice for most of your mathe- 
matics needs. — Ellen Bush 

Matlab 

Mathworks’ Mallah is a high-level pro- 
granuning language designed especially 
for performing calculations on arrays. It 
implements a very extensive set of power- 
ful array-handling algorithms (which 
come from the UNPACK and EISPACK 
libraries of matrix procedures) as primi- 
tives into an interpreter. In this way. Mat- 
lab combines the convenience of interac- 
tive use with the efficiency of highly 
optimized code. 

Matlab programs tend to be short, read- 
able, and very fast. The syntax closely re- 
sembles common algebraic notation, 
which means that there are no special char- 
acters to memorize (as in APL) or any re- 
verse Polish notation (as in Asyst). The 
program is fast because the code uses a 
concise in-line syntax for the inner loops 
typically found in array-handling pro- 
grams that cycle through indexes of arrays. 
This inner looping process consumes the 
most time in array computations. The fol- 
lowing is an example of the syntax: 


D^FACT FILE 


Mailab, N'ersion 2.0 
Mathworks Inc- 
20N. Main St.. #250 
Sherbom.MA 01770 
(617)653-1415 
List Prke: $305 (for uni- 
versities); $695 (for com- 
tnercial users). 

Requires: 320K RAM, two disk drives. 
8087 or 80287 math copnxessor. 

In Short: A fast, readable high-level pro- 
grantniing language for ^ay calculations. 
Ci>py protected. 

CIRCLE WON BEADER SERVICE CAFID 



X=(0. : .1: .5) 

assigns a I - by 6-row matrix to the variable 
X. containing the elements 0, . 1 , .2, .3, .4, 
•5, 

Y=sin(X)..cos(X) 
works element by element, and 

Y=Y'.Y or Y=Y*Y’ 

replaces y with its dyadic or scalar product 
of y with itself. 

With its implicit dimensioning, Matlab 
is much easier to use than the strongly 
typed languages, such as Pascal or Mo- 
dula, in which you have to write detailed 
specifications. And even though program- 
ming theorists argue that those strongly 
typed languages should help you trace er- 
rors better. I found that I had no undue 
trouble tracing errors because the pro- 
grams were so short. 

Matlab requires large contiguous 
blocks of memory to hold array data. 
However, because the language doesn’t 
require fixed variable definitions, the pro- 
gram scatters the data around in memory. 
As a result, you stand a good chance of 
running out of memory in a long session or 
if you deal with long arrays. You’ll there- 


fore need to perform a “pack” procedure 
every now and then to compress the vari- 
ables in the work space, liiis procedure 
writes all of the data to the disk and reads it 
back into memory. Although this is a rath- 
er primitive metlmd of packing, it is ade- 
quate for the amount of memory that is 
available for data storage under DOS 3.2. 

On a 640K-byte PC, about 320K bytes 
are available for data storage. Real-valued 
variables are stored in 8 bytes, and com- 
plex valued in 16. Arrays may have one or 
two dimensions with a maximum of 8, 1 88 
elements. 

A convenient feature of the program is 
that you can execute IX>S commands from 
within Matlab, as well as execute other 
programs, then jump back to Matlab at the 
point where you left off without losing any 
data. You can also build Matlab com- 
mands that execute compiled programs 
written in another language. 

Matlab’s on-screen graphics are simple 
to use. Besides the usual x-y plots, Matlab 
allows you to create polar plots and per- 
spective plots of three-dimensional sur- 
faces (which look like a flying carpet) with 
the hidden lines removed. 

But while these graphics are well suited 
to data iaspection, the current version of 



Matlab’ son-screen graphics are easy to use. Besides the usual x-y plots, you can plot most data 
stored in arrays as welt as polar plots. 
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Thinkl^ 



^fowThirlkSma]L 


Now think Toshiba TllOO PLUS. 

The IBM'-compatible portable that puts full 
desktop PC power in a package small enough 
to fit in a desk drawer. And light enough to 
make an office out of any place there’s a seat 
With its 80C86 l^bit processor and 
640KB of maximum memory capacity, the 
TllOO PLUS runs up to twice as fast as otiier 
PCs. And that means you can get through 
your work a lot taster. 

Putting all this speed and power in 
a package only 12.1"Wx2.6''H x 12''D and 
weighing under 10 pounds was no small feat 
Our unioue gate array technology reduces 
the number of ICs to give you exceptional 


reliability as well as incredible portability. 

And you won’t have to squint or 
scrunch down to see what’s going on with 
our new high-contrast supertwist LCD 
screen. It even bends over backwards to 
accommodate you by tilting a full 90 degrees 
The TllOO PLUS comes with a Tong 
list of standards including dual 720KB 3.5'^ 
disk drives, MS-DOS" SideKick' and our 
exclusive “Exceptional Care” Program. 

The number to find out the name of 
your nearest Toshiba computer and printer 
dealer is 1-800-457-7777. Please call to let us 
know you’re thinking of us. 

1. [BM jsaipgLstm-dtradtutarkof InirmatHina] iiusint-SK Machm-s^Gvp.Z. MS lXJSisan*tnsteTwi 
trademark of Micnsnft Oirp.3. SideKK-k w a legisteivd trademark of Ekiriand InicmatiorHl. Inc 


In Touch with Tomorrow 

TOSHIBA 

Itehiha Amenca, Inc, Infbrniattnn DnTstnn 
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the package does not support color or any 
output devices, which means that the only 
way you can get a hard copy is by doing a 
screen dump. (A new version that should 
be available by the time you read this will 
support color as well as a long list of plot- 
ting devices.) In the current version, the 
simplest way to output data is by using the 
diary file, which collects all text output to 
the screen, including all issued com- 
mands, and saves it to a file. The package 
also includes a special “translate" com- 
mand that can convert data to and from 
ASCII, Matlab internal, FORTRAN un- 
formatted, binary stream, or ,DIF files. 

Mallab comes with an extensive on-line 
help facility that even allows you to write 
descriptions of your own code. The docu- 
mentation is well organized and includes a 
good tutorial. But while adequate, the 
manual is not complete. It should, for in- 
stance. mention the useful fact that you 
can't put blanks between a function name 
and the following parenthesis, or that com- 
plex and imaginary numbers require 16 
bytes while teal numbers require 8 bytes. 
Nor should you have to get an error mes- 
sage to discover that an array can only have 
8,188 entries. 

Several “toolboxes” of external Mal- 
lab commands are available as optional 
add-ons. I was most impressed by the 
"System Identification” toolbox that 
helps you find laws that relate experimen- 
tal input to the results it produces. This 
toolbox is complemented by an extensive 
graduate-level course text. Theory for the 
User, on the same subject. The text covets 
the basic principles of system identifica- 
tion and includes many examples and 
problems. Course outlines and even a solu- 
tion manual for the problems are available 
from the publisher. In addition, there is a 
“Control System” toolbox that provides 
you with special control engineering func- 
tions. 

What is lacking in Matlab is the ability 
to define higher than two-dimensional ar- 
rays. It would also be nice if increments in 
loops could include complex numbers. 
But these are minor points in comparison 
to the strengths of the package. Even 
though I did not know Mallab two weeks 
ago, I would not want to miss it now in my 
daily work. If you run out of memory, 
there is a VMS version available to run on 


a VAX, and it does not pay to wait for the 
next version of the package, given the up- 
date policy of Mathworks. The company 
promises a free update for any registered 
legal user who reports a previously unte- 
ported bug or contributes any program file 
of sufficiently general interest to be includ- 
ed in the already extensive set of utilities 
distributed with the program. 

— Martin A. Burschka 


muMATH Program 

If you want to find the standard deviation 
of a data sample, take the Fourier Trans- 
form of an array, or calculate the interest 
due on a mortgage, Microsoft Corp. 's mu- 
MATH Program is not for you. However, 
if you have a complex problem in algebra 
or even vector calculus that you are unwill- 
ing or unable to solve by hand, muMATH 
may be the only widely available PC pro- 
gram that can come to the rescue . 

The reason is that other numeric proces- 
sors generally use the bmte force of the 
PC's computational capabilities to per- 
form calculations. They also aim at finding 
inexact floating-point solutions to numeri- 
cal problems. But muMATH uses artificial 
intelligence techniques that apply the rules 
of algebra and calculus to simplify equa- 
tions and to solve them exactly and sym- 
bolically. 
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FILE 



muMATH Program, 
Version 4.12 
Microsoft Corp. 
I601IN, E. .WthWay 
P.O Box 97017 
Redmond, WA 98073 
(800)426-9400 
(206)882-8089 


I.LSt Price: $300 

Requires: I28K RA.M. one disk drive, DOS 
l.l or later. 

In Short: Unlike ihe other packages re- 
viewed here that calculate .solutions to equa- 
tions and find inexact lloating-point solutions 
to numerical problems, muMATH Program 
uses artificial intelligence lechniques that ap- 
ply the rules of algebra and calculus lo simpli- 
fy equations and solve them exactly and sym- 
bolically. Not copy protected. 
cinecE 6xa ON nExoen stnvicr c*no 


muMATH’ s capabilities ate impressive. 
Although the exact rational arithmetic it 
uses is much slower than floating-point 
arithmetic (finding the product of two 
44 X 44 matrices took muMATH over 5 
minutes; Asyst handled the same problem 
in 1 2 seconds), its capacity for handling an 
unlimited number of significant digits is 
remarkable for those used to rounding off 
errors in computation. The best example of 
this is the program's ability to deal with in- 
tegers of arbitrary length. By simply typ- 
ing 5,000! (5.000 • 4.999 » 4,998 , . .) , 
muMATH correctly calculates all 16,326 
digits in 7 minutes. 

Less dramatic, but more useful, is mu- 
MATH's ability to do nonnumeric, sym- 
bolic mathematical transformations. The 
program can do algebraic manipulations 
and solve polynomial equations up to 
fourth order exactly. It also offers a vast 
repertoire of more esoteric mathematical 
abilities, from the simplification of trigo- 
nometric expressions to the calculation of 
a Taylor series up to any order. 

A sample calculation will give you a 
better idea of muMATH's potential useful- 
ness. Symbolic integration is one of the 
package's more impressive features. By 
entering the simple formula for an integral 
with respect to x — INT (X‘ sin X , 
X) — muMATH types out the following an- 
swer in I second: 

720 X sin X - 360 X^ cos X - 120 

X^sinX-l-30 X'‘cosX-l-6X=sin 

X-X®cosX-i-720 cosX. 

While this example shows that mu- 
MATH can solve problems that other pro- 
grams couldn't touch, it is unclear just how 
useful the program would be in solving 
real-world problems. It can simplify ex- 
tremely complex equations and perform 
long calculations without any round-off er- 
ror. But just as you don't always know be- 
forehand whether algebraic manipulations 
can simplify a problem, when you use mu- 
MATH to perform such manipulations, 
you tun the risk that these “simplifica- 
tions” will prove to be more complicated 
than the original expressions. Further- 
more. unless the solution to a problem has 
a simple, analytic form, you really might 
be better off using one of the other prod- 
ucts to solve it quickly and to reasonable 
precision. Even if simplification is possi- 
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S0LUE(x''4 ♦ x'3 ♦ 5x^2 ♦ 3x * 4,x) x SOLUE ft QUftRIIC EQUftTION. NOTICE HOU I ^ 
TIONftL NUMBERS ftRE GIUEN ftS FRACTIONAL POUERS OF 
INTEGERS AS FLOATING-POINT CALCULATIONS ARE 
NOT SUPPORTED-/ ; 

Cx == -1/4 - 5/4/((-37/3 ‘ 512 III/(3'(l/2) (-31158 * %0 llCd/E) lll)"(l/3) 
) - 3"(l/2) III»(-31168 ♦ %0 llC(l/2) «I)''(l/3)/6 - 512/3/(-311b8 * 968 llCd 
) in'd/3) - (-31168 * 960 111^(1/2) ltI)'(l/3)/6)*(l/2) (-37/3 * 1024/3/(- 
1168 * 960 llC(l/2) lll)''(l/3) * (-31168 * 960 llCd/R) «I)"(l/3)/3)"(l/2)) * 
(-37/3 * 512 lll/(3^(l/2) (-31168 * %0 llCd/E) «l)"(l/3)) - 3'(l/2) #!•(- 
1168 * 968 llC(l/2) lird/SI/B - 512/3/(-31168 ♦ 960 lll“(l/2) UlTd/S) - ( 
31168 * %0 llC(l/2) lll)*(l/3)/6)"d/2)/4 ♦ (-37/3 * 1024/3/(-31168 ♦ 960 111 
(1/2) III)^(l/3) * (-31168 ♦ %0 lll*(l/2) III)"(l/3)/3)“(l/2)/4, 

X == -1/4 ♦ 5/4/((-37/3 ♦ 512 II/(3'(l/2) (-31168 • %0 llC(l/2) III)"(l/3) 
) - 3”(l/2) III»(-31168 * %0 llC(l/2) lll)"(l/3)/6 - 512/3/(-31168 * 960 llCd 
) III)''(l/3) - (-31168 ♦ 960 «n''d/3)/6)"(l/2) (-37/3 * 1824/3/(- 

1168 • 960 lll''(l/2) #I)^(l/3) * (-31168 * %0 lll''(l/2) »l)'(l/3)/3)'(l/2)) - 
(-37/3 * 512 (tI/(3''(l/2) (-31168 * 960 lll‘(l/2) #n'(l/3)) - 3"(l/2) #!»(- 
1168 * 960 llC(l/2) #l)^(l/3)/6 - 512/3/(-31168 ♦ %0 lir(l/2) «I)'(l/3) - ( 
31168 ♦ 960 llC(l/2) III)^(l/3)/6)"(l/2)/4 ♦ (-37/3 ♦ 1024/3/(-31168 « %0 111 
(1/2) HD'd/S) * (-31168 * 960 lll''(l/2) ltI)“(l/3)/3)"(l/2)/4, 

X " -1/4 * 5/4/((-37/3 ♦ 512 #I/(3'(l/2) (-31168 ♦ %0 lir(l/2) «I)'(l/3) 
- 3'(l/2) «I*(-31168 * %0 llC(l/2) «I)"(l/3)/6 - 512/3/(-31168 * %8 llCd 
) #I)'d/3) - (-31168 ♦ %0 llC(l/2) »I)''(l/3)/6)'(l/2) (-37/3 * lB24/3/(- 
,■ * " *( ) ltl)*( / ) * 


muMATH does the difficult task of finding all four roots of this quartic expression . The drawback 
is that it can't solve square roots, leaving you to do that with a calculator. 


ble, finding the simplest form of a mathe- 
matical expression often requites a good 
deal of trial and error and intuition. With 
practice, using muMATH to perform sym- 
bolic manipulation is much faster than us- 
ing a pencil and paper, but arriving at an 
answer often requires a good deal of math- 
ematical and computer expertise. 

NOT FOR THE NOVICE muMATH's 
user interface is through the environment 
of the interpreted language muSIMP, 
which offers a great deal of flexibility at 
the expense of ease of use. The program 
offers no help facility, and the command- 
driven user interface is far from forgiving 
(commands, for example, are case sensi- 
tive). While entering formulas and func- 
tion definitions is relatively straightfor- 
ward, the program is not something one 
can leam instantly. The manual is arle- 
quate but terse and assumes a fair back- 
ground in computers. It is ceitainly not for 
anyone with little or no computer experi- 
ence. 

Particularly vexing is the progam’s lack 
of support for output devices. The only 
way to output your results is by doing a 
screen dump. The total lack of any graphic 
capabilities is also disappointing. 


muMATH fills a void in the world of 
mathematical software for the PC, but it is 
not a general-purpose numeric processor. 
For users with strong math and computer 
science backgrounds, it can be useful for 
doing complex calculations beyond the ca- 
pabilities (or patience) of mere mortals. 
For students, it could serve either as an ex- 
cellent tool for doing “experiments” and 
testing out examples while learning mathe- 
matics, or as an introduction to AI pro- 
gramming for the mathematically orient- 
ed. For mathematical novices hoping to 
fmd shortcuts to solving difficult prob- 
lems , it would be useful for those problems 
it can solve on the fust run-through, but 
frustrating in the cases where such “sim- 
plifications” actually complicate the prob- 
lem. — Clay Reid 

Point Five 

Pacific Crest Software’s Point Five is, es- 
sentially, a powerful screen calculator with 
some limited graphics capabilities. Be- 
cause it provides a number of fmancial 
functions, it could be useful for business 
people. However, it allows no more than 
rudimentary programming and cannot 
solve sophisticated systems of equations. 


■ Point Five IS dt. 
powerful screen calculator 
with limited graphics. 


As such, it will be of limited use to the 
high-level scientist, engineer, or math- 
ematician. 

Point Five divides the screen into a 
Scratchpad, which provides numbered 
lines that hold equations, definitions of 
variables (i.e., a=5, b=60, etc.) and other 
statements, and an output window that 
shows the results of calculations. Once 
you enter a mathematical expression into 
the Scratchpad, you can easily change it 
(i.e., change a=5 to a=50) by pointing 
the cursor at it and typing a carriage return. 
This method makes the Scratchpad a flexi- 
ble calculation tool, since it allows you to 
easily edit, copy, delete, or move state- 
ments to create the desired sequence of 
mathematical expressions. 

The Scratch]^ also provides nidimen- 
tary programming capabilities. In it you 
can highlight a group of lines consisting of 
several equations, and the package will ex- 
ecute all of them. The package’s looping 
capability is primitive because it lets you 
step through a range of integers only in in- 
crements of one, and it does not allow you 
the freedom to specify branching condi- 
tions such as If . . . Then .... 


yiaiFACT FILE 


Point Five 

Pacific Crest Software 
887 N. W. Grant Ave. 
Corvallis. OR 97330 
(503) 754-1067 
List Price: $295 
Requires: 256K RAM. 
two disk drives or hard 
disk, DOS 2.0 or laier, 

In Short: A powerful screen calculator with 
limited graphics capabilities. It also includes 
a number of financial functions. Not copy 
protected. 
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LOGITECH 
C7 MOUSE 


Our Plus Software alst> includes our Micn>soft* 
compiitible driwrs.and CLICK which sets the 
mouse auiomaiically for any application. 


l-}-)arr iradcRMfik of Umm D nrIopmcMCorp.GcfMTK 
CADDaa (iciwnc Wtwanr. Inc. PC Htioilinnh na 

mMCTvd irattmurk u< 7.Soft Carp. 


"Logitech's Plus Package adds an excellent 
menu huilderfwith useful examples!, a fast 
windowing text editor, and an outstanding 
Lotus l‘2\1 interface!' Ezra Shapiro 
Byte 




.To sum up my feelings about this moitie 
and menu generating system: this is the one 
/ want." Phil Wiswell 

PC Magazine. Jan 27. I9H7 

At LOGITECH we’ve spent years perfecting 
our high-quality mouse hardware and sc^ftware. 
And every LOGITECH Mouse reflecLs the engi- 
neering we’ve tiewted to it. 

MAXIMl'M C OMPATIBILITY 

The ptx>grammablc iXXilTECH Mouse 
works with virtually ALL hardware and application 
software. 

Bt:ST MOl SK TECHNOLOGY 

TheopUvmcchanical LfXJlTECH Mouse 
offers the best of all worlds. Mechanical tracking 
(a ball) and optical dectxling (precise, reliable 
optical enccxiers). Ewry major computer manufac- 
turer. including Apple. IBM and DEC. has chosen 
opurmechanical mouse technology. LOGITECH 
offers the only opto-mechanical mouse on the 
retail market. 

BF,ST MOI SE FOR GRAPHICS & CAD 
High (200 dot per inch) resolution, precise 
(racking. and a .Vbutton design are es.sential for 
graphics and CAD. 

BI':ST VIOl’SE FOR DESKTOP 
PL'BLISHING 

Ergonomic styling is a mu.st for all mouse- 
intensivv desktop publishing applications. High 
^solution is essential for high-resolution screens. 
BUST MOI SE FOR SPREADSHEETS & 

WORD proct:ssing 

The sm<.>oth>tracking L(X)ITECH mouse is a 
prcxiuctivity UhiI for all types of data entry and 
editing. We’ve even created a special mouse inter- 
face for 1-2-.^ which makes 1-2-.'^ users up to X)% 
more pnxluctive! 

BEST MOUSE SOFIA^ARE 


BF.ST DEALS 

W'e offer either our C7 or Bus mouse, with Plus 
software, packaged with sc^mc of the most exciting 
applications on the market, at very exciting prices. 
LO(;iPAlM Special Offer! SI49 

The LOGITECH Mouse with PC Paintbrush 
is the mt>st advanced paint set available for the 
PC. It offetN II type fonts. a pallet of 16 colors, 
and the ability to import and embellish files 
fn>m other applications. 

LO(;iCADD SI89 

The LfXJITECH Mouse packaged with 
Generic CADD and Dt>t Plot turns >v>ur PC 
into a complete CADD workstation, (jcncric 
CADD offers the features and performance 
of high priced CADD at an unbelievably low 
price. DotPlot is the add on utility that enables 
yi>u to pixxluce crisp, high resolution drawings 
fa>m your dot matrix printer. 
LOGIPAINT-&-DRAW S219 

The LOGITECH Mouse packaged with 
LOG IPAINT and LOGIC ADD. Ti^ther they 
are the complete graphics nx>lkil for com- 
bining freehand and technical drawings. 




LO(;iTEC H BUS MOUSE 
$149 with LogiPaint 
100% Microsoft Bus Mouse Compatible! 

It has all the features of the LCXjITECH 
C7 MOUSE, plus it leaves the serial pt>rt 
on your computer free for other peripherals. 
It comes standard with our-top-of-the-line 
Plus Software and 
LogiPaint. 


^ I I want the opto-mechanical 
I iLo; UXHTI-CH Mou.se! 
n LOGITECH C7 Mou,se w/ Drivers $99 
O LOGITECH C7 Mouse 
w/PIus Software SII9 

□ LOGITECH BUS Mouse 

Wy Plus Software and LogiPaint $149 

Additional Software 

(with C7 and Plus or Bus Mouse and Plus.) 

□ LOGIPAINT $149 

D LOGICADD $189 

□ LOGIPAINT-&DRAW $219 

Adii $6 ..SO for shippins ant) hanJIimt. Calif, rrsidcnis 
add upitltcahlc stales (as. Prices valid in U.S. only. 


Tola) Enclosed S_ 


.lO-Day Money-Bacli (Juaramec .Wear Warraniy 

To place a credit card order call our 
special toll-free number; 

800 - 231-7717 

Call toll-free in California: 

800 - 552-8885 

□ VISA O MasterCard □ Cheek Enclosed 


Zip Phone 

DEALER INQUIRIES WELC OME 

ffl LOGITECH 

LOGITECH. Inc. 

805 Veterans Blvd. RedwxKxJ City. C A 94063 
Tel: 415-.365-98S2 
In Eurupe: 

LOGITECH SA. Switzerland 
Tel: 4l-2l-«7%56 -Telex 4.58 217 Tech Ch 
Id Italv: 

Tel: 41-21-K7%56 




HONESTLY. 

THERE IS NO FREE LUNCH. 




And even if there were, you 
couldn’t afford it. Not when it 
comes to getting help with your 
taxes. What you save now by buy- 
ing an inexpensive tax preparation 
program can end up really costing 
you later. 

Only Tax Preparer® by 
HowardSoft* gives you the tax 
break you have coming. Other pro- 
grams look like glorified calculators 
in comparison. 

Unlike the others, Tax Preparer puts your 
computer’s full potential to work for you. Simply and easily. 

It learns the tax forms to the letter, so you don’t have to. It makes sense out of confusing 
credits and deductions, reveals tax opportunities, and helps protect you from making entries 
that don’t conform to the latest tax laws. And it gives you added protection by performing 
not just some calculations, but all of them. 

Tax Preparer is not only smart, it’s 
organized. Make one change and it’s 
reflected throughout the entire return. 

You end up with a finished docu- 
ment, printed out in IRS-accepted 
format, ready to drop in the 
mail. You won’t need to labor 
with handwritten additions or 
corrections. All this on your 
IBM-PC, IBM-compatible, 
or Apple II Series Computer. 

And best of all, it’s blessedly 
easy to use. 

No other program can give 
you even a taste of all this. 

So, just stop by your favorite 
dealer for a demonstration. And 
remember. Pay a little more for 
HowardSoft and get a return 
that’s a whole lot easier to digest. 


HowardSoft® 


The software investment 
you can count on. 


1224 Prospect Street, Suite 150, La Jolla, CA 92037 (619) 454-0121 


Ask your dealerabout Tax Preparer’s California State Supplementand our Partnership Edition.* Plus Real EfUte Analyzer.* All from HowantSoA. 

IBM • » mBcnuik oflmmuoanaJ Businn* Mactunr Corponoon. Apple a a tradenurit of Apple Computet, lot HowudSaft. Tw Pitpam. Partnenhip E^non «k 1 Real AnatyKt m mdcnueki oTHowird SoAwmc Semre*. 
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003- y:10»sin( i*PI )*cos( i*PI tphase) 

004- a:-ll 

005- -b:-16,9 

006- x:(a»i^2tli*i)/100 

007- 2:a*x 

008"linegrapti(i|X,u,z) 

003— a:1000«si n( i*PI )»co5( i*PI tphase) 

004- a:-ll 

005- b:-16,9 

006- x:(a»i''2*b»i)/100 

007— z:utx 

008— linegraph(i,x,a,z) 


001 


005 


010 


i:inolex(100) 

phase:45.0 

y:l^si n( i*PI )*cos( i*PI tphase) 
t-16,9 

x:(a»i''2tb»i)/100 

z:y+x 

linegraph(i,x,y,z) 




Insert Arrows Caps-OPf Pisp-Oti Calc-OH Prnt-OFF 


Point Five’ J Scratchpad provides numbered tines to hold equations, variable definitions, and so 
forth, and an output window that shows the results cf calculations. 


The package contains approximately 
1 SO functions, including ones that cover fi- 
nance (such as Perpetuity, Present Value, 
Net Future Value, and Loan Payments) as 
well as statistical and mathematical func- 
tions. Point Five can also handle two-di- 
mensional airays and perform the usual 
arithmetic expressions on them. 

However, the package has significant 
limitations for scientists and engineers. 
For example , while Point Five will do sim- 
ple integration using numerical approxi- 
mation, it will not do differentiation. Lim- 
ited space is allocated for variables: the 
maximum size of a table is 5,000 rows, 
and the total number of elements in an ar- 
ray is 8,000. This is inadequate for many 
jobs in science and engineering. You can- 
not create compound statements such as 
scatplot(index(n),sin(index(n))). It does 
not support complex numbers. 

The on-screen graphics capabilites are 
also rather primitive. The package permits 
curve fitting only for polynomial, expo- 
nential, and logarithmic functions. You 
cannot fit a curve to a user-defmed func- 
tion, not even for a single-variable func- 
tion. In addition. Point Five limits you to 
plotting seven lines per graph, and you’re 
stuck with the default colors and axes. To 


make matters worse, the brown color used 
in plotting is difficult to see on the screen 
and cannot be changed. 

Output is limited. The package sup- 
ports only Epson and IBM graphics print- 
ers, and you must do a screen dump to get a 
hard copy of your graphics output. 

The reference manual is well orga- 
nized, with reasonable examples, but it 
lacked explanations for error messages. 
The help facility was rather clumsy and un- 
intuitive. Luckily, the company's techni- 
cal support team was knowledgeable. 

Point Five can be useful to students and 
workers in science and also to real-estate 
brokers and small investors. Best of all, it 
does not require you to become a program- 
mer to take advantage of the computing 
power of a PC. — Ehud Kaplan 

TK! Solver 

The idea behind TK! Solver (Tool Kit 
Solver) is to allow mathematicians and sci- 
entists to talk to the computer in the lan- 
guage of mathematics. Instead of having to 
write programs, scientists can simply enter 
the equations they want solved. But while 
this idea is potentially useful, the program 
is clumsy and difficult to use. 


The program consists of eight special- 
ized sheets (some with subsheets) that each 
deal with different functions and aspects of 
a problem. The mies and variables sheets 
contain the various relationships (mathe- 
matical expressions and equations) and 
variables that constitute the model under 
consideration. A units sheet lets you enter 
such units as miles per hour; the others are 
for user-defined functions, plotting, and 
value lists. The units sheet is particularly 
useful because it keeps track of the units, 
letting you know when you try to add, for 
instance, mph to lbs. 

Using these sheets can be difficult be- 
cause the program forces you to break 
problems into different facets and put them 
into different sheets. For instance, if you 
want to solve an equation such as a=x*2, 
the program automatically extracts the a 
and X and puts them into the variables 
sheet; the operation (multiplication) goes 
into the rules sheet; and, if you want the 
answer to be in miles per hour, you must 
enter that into the units sheet. 

The program’s commands are cryptic 
and unintuitive. You switch between the 
sheets using the key, “=” means se- 
lect new sheets, and “!” means calculate. 
This is not the way scientists work. 

TK! Solver offers two types of subrou- 
tines for solving equations. The direct 
solver subroutine lets you solve problems 
using the tedious but safe method of back- 
substitution for problems in which you 
have the same number of equations as un- 
known variables. The iterative solver sub- 


F A C T FILE 


TKlSctver^ Version 1.6 
Universal Technical 
Systems 
1220 Rock St. 

Rockford, a. 61 101 
(800) 435-7887 (outside 

ni.) 

(815)963-2220 

List Price: $250 

Requires: 384K RAM (5 1 2K RAM recom- 
mended), one di^ drive, DOS 2.0 or later. 
In Siort: TK! Solver allows scientists to 
solve equatioas instead of writing programs 
to scrtve them. The user interface, however, 
is awkward. Not copy protected. 

CIRCLE #48 ON HEAOEfl SERVICE CARO 
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Don’t Pay 
For Another Form! 



The Ultimate Forms 
Generator & Manager™ 
EZ-Forms Executive 


Never be without the perfect fc^ again. Have 
purchase orders, invoices, expense forms, appli- 
cations, or any ctf over 101 pc^iular, pre-designed 
forms instant^ with just a few keystrokes. And 
you can modify or customize any form easily with 
on-line help. design your own fonns effortlessly 
and put your local typesetter on welfare. Make 
boxes, symbcris, combs and unique graphics with 
ease. EZ-Porms also telps you “fill it out" error 
free. 

• Now with spreadsheet style math! For point-of- 
sale, UMals, projections, reports, etc. 

• Easy to use > even the “boss" can use it! 

• Create custom forms firom scratch -like a 

• Context, sensitive on-line hdp/tutoriaL 

• Beautifiil manual - written in “English!” (But 
youll [Mobably never need it) 

• Power features include: text wrap, auto-num- 
bering, walk around graphics, shading, block op- 
erations (copy, move, delete), read-to/write- 
ffom disk, in^ort/expcnt forms, dear overlay 

pre-pcinted forms, boldfacing, underlining, 
super/subscript, itafics, douUe sized, conqres- 
sed, user custom print attributes, ETC! 

• EZ-Forms Executive requires 384K, DOS 2.1 
or later, mono or color monitors. Si 4 >pc«ts all 
popular printers. Not copy protected. Ten day 
money back guarantee! 

Only $89 Complete! 

And that includes manuals, telephone sup- 
port & shipping. (Add $5 for UPS 2nd day air 
or fOTeign o^rs. residents add 7.25% sales 
tax.) Visa/MC/AmerExyChedcs accepted. 

To Order Call Now: 
1-800-643-9039 - ext. 403 
TX: 1-800-392^273 - eJrt. 403 

F(V information including site licensing and dealer 
orders, call 1-713-48S-0210. 

£ZX Corp.. 403 NASA RoaJ J East 
Webster(Houstoti), Texas 77598 
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(Ir.) Rule: 

closing = 

.02*loan ♦ S00 

TRIABLE SHEET 
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salary 

$/yr 
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33 

bracket 
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iiKone tax bracket 
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onhand 

$ 

cash for closing costs, doun payment 

2S 
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yr 

tern of mortgage 
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rate 

y/yr 

interest rate 
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house 

$ 

maxinun house price you can afford 

i 
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s 

maximum mortgage allowed by bank 

1 

closing 

$ 

closing costs 
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TK! Solver consists of eight "sheets" that each deal with different aspects cf a problem. Therules 
and variables sheets hold relationships and equations. 


routine is useful when the direct solver 
fails, such as when you have fewer equa- 
tions than unknown variables; it allows 
you to supply guesses for parameters of the 
equation, then finds those values of the pa- 
rameters that would produce the best solu- 
tion (in the least-squares sense). The pro- 
gram can solve systems of linear and 
nonlinear equations. 

Unfortunately, the package limits the 
functions that you can solve. Although en- 
gineers will find all the standard operations 
such as addition, multiplication, exponen- 
tiation. and so forth, the program does not 
provide all the tools necessary for the 
mathematician. It includes no integrals, 
differentials, or multidimensional arrays. 
Because the program lets you combine 
functions, you could, for example, com- 
bine arithmetic functions to create rudi- 
mentary integrals, but several of the other 
packages do integrals automatically. 

Graphics are another weak spot in the 
package. They are difficult to use, unat- 
tractive, and inflexible. For instance, you 
can change neither the axes of the graphs 
nor the colors. 

We saw a new version of the package 
that should be available by the time this re- 
view appears and promises to solve some 


of these problems. TK+ comes with a ter- 
rific demonstration program and, in addi- 
tion, includes more interactive help files, 
more-attractive graphics, and new pull- 
down menus with self-explanatory options 
that replace the /-2-J-style one-line com- 
mands of the previous version. 

But even the improved TK + is not an 
easy program to master quickly. The com- 
plexity of navigating among the various 
sheets takes some time to get used to. De- 
spite the difficulties, I hope that the con- 
cept of a model-solving engine is not de- 
serted, and that the company continues the 
effort required to perfect this intriguing 
and potentially very useful scientific 
tool. — Ehud Kaplan OS 


Martin A . Burschka holds aPh.D.in phys- 
ics and is a research associate at Rockefel- 
ler University. Ehud Kaplan holds a 
Ph.D. in electrical engineering and is an 
associate professor at Rockefeller Univer- 
sity. Keith Purpura is a graduate student 
of biophysics at Rockefeller University. 
Clay Reid is a graduate student of biophys- 
ics at Rockefeller University. Ellen Bush 
has a Master's degree in Chemical Engi- 
neering. She is an independent PC consul- 
tant. 


CIRCLE 126 ON READER SERVICE CARD 



Flash-Up Windows™ 
puts menus and help windows 
in everybody’s software. 



Theirs. Theirs. Theirs. 


And even yours. 



Whether you bought your software 
or built your software — Rash-Up 
Windows makes it faster, better 
looking and easier to use. 

Any-kind-of-window-you-want 

software. 

Rash-Up Windows is a new kind of 
software that lets YOU create your 
own powerful, customized menus 
that you can put anywhere to do just 
about anything. 

Just use our powerful window 
editor to draw your windows. 
Then pop them up — either auto- 
matic^ from a program, or by 
pressing a preassigned key. Use 
them to send commands, provide 
help, and control entire systems. 


Control Flash-Up Windows with your 
programming language. 

DOS. BASIC, Turbo Pascal, dBASE, 1-2-3... 
virtually every application language can eas- 
ily send commands directly to Rash-Up. To 
assign windows to keys (for the user to select 
later) or automatically display menus and 
help windows. So, even your own customized 
software can be controlled with the same con- 
sistent menu interface. 

No-Risk Demo Offer! 

Order now and receive a demo disk with 
the package. Use the demo and the manual 
for 30 days. If you're not satisfied — for any 
reason — return the entire package for a 
full refund. 

Rash-Up Windows. $90. 


Online context-sensitive help. 

Design custom made help windows and 
include them in all your software. Online, 
context-sensitive help that's instantly avail- 
able wherever you are in a program. 

Powerful menu-driven macro ability. 

Just like keyboard macro utilities, Rash-Up 
Windows can be used to send repetitive key- 
strokes and commands automatically. But 
Rash-Up Windows lets you select your macros 
from menus — the same Rash-Up menus you 
use in all your software. 


Credit card orders call 24 hours a day: 

1 - 800 - 872-8787 

Operator 310. 

All other orders and inquiries call or write: 
Software Bottling Co., 6600 Long Island Expy. 
Maspeth, NY 11378 718-458-3700. 



'' SDFTUJRnE 
BOTTUnC 
cnmpRnv 

OF NEW YORK 
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THE INTELLIGENT CHOICE. . 


High Resolution 
MonoGraphics 



llOMHz, MonoCraphic System $1245 


• High resolution monochromegraphicsadaptercard 

• IZ'ambermonochromedisplay 

• Intel 80286 runningatlOMF^ 

• btolOMHzswitchableclockspeed 

• Phoenix BIOS 

• 512KRAMuptolMBonmotherboard 

• 1 .2MB floppy drive 

• Dualfloppy/harddrivecontroller 

• AT-slyle keyboard 

• Clock/calendarwithbatteryback-up 

• 200wattpowersupply 


EGA 


IMS-286 


Color Graphics 


10 MEGAHERTZ 

$1035 

Base System 

• Intel B0266 running at 10 MHz 

• 6 tolOMHzswitchableclockspeed 

• Phoenix BIOS 

• 512K RAM up to 1 MB on motherboard 

• 1.2MBfloppydrive 

• Dual floppy/hard disk controller 

• AT-style keyboard 

• Clock calendar with battery back-up 

• 200wattpowersupply 




10 MHz, EGA Color System 

• Enhancedgraphicsadaptervideocard 

• 14 " high-resolution EGA color monitor 

• Intel80286runningatl0MH2 

• 6loI0MHzswitchableclockspeed 

• Phoenix BIOS 

• 512KRAMuptolMBonmotherboard 

• 1.2MB floppy drive 

• Dualfloppy. harddisk controller 

• AT style keyboard 

• Clock calendar with battery back-up 

• 2CX)wattpowersupply 


$1645 


lOMHz, 42MB MonoCraphic System 


$1895 


lOMHz, 42MB EGA Color System 


$2295i 


• 42MB fast acces$<28 ms> MiniScribe hard disk 

• SpeedStorpartitioningsoftware 

• High resolution monochromegraphics adapter card 

• 12" amber monochrome display 

• Intel 80286 runningat lOMHz 

• 6tolOMHzswitchablec]ockspeed 

• Phoenix BIOS 

• S12KRAMuptolM8onmotherboard 

• 1.2MBfloppydrive 

• Dualfloppy/harddiskcontroller 

• AT-style keyboard 

• CIock/calendarwithbatter>'back-up 

• 200wattpower5upply 

lOMHz, 70MB MonoCraphic System $■ .95 

• 70MBfastaccess(28ms)MiniScribeharddisk 

• SpeedStorpartitioningsoftware 

• High resolution monochrome graphics adapter card 

• 12"ambermonochromedisplay 

• lntel80286runningatI0MHz 

• 6 tolOMHzswitchableclockspeed 

• Phoenix BIOS 

• 512K RAM up to IMB on motherboard 

• 1.2MBf1oppydrive 

• Dual floppy ‘ hard disk controller 

• AT-slyle keyboard 

• Clock''calendarwithbatteryback-up 

• 200 watt power supply 


• 42MB fast access! 28 msJ MiniScribe hard disk 

• SpeedStorpartitioningsoftware 

• Enhancedgraphicsadaptervideocard 

• 14" high resolution EGA color monitor 

• Intel 60286 running at lOMHz 

• 6tolOMHzswitchableclockspeed 

• Phoenix BIOS 

• 512K RAM up to 1MB on motherboard 

• 1.2MB floppy drive 

• Dualfloppy/harddiskcontroller 

• AT-slyle keyboard 

• Clock/calendarwilhbatteryback-up 

• 200wattpowersupply 

lOMHz, 70MB EGA Color System 

• 70MBfastaccess<28ms)MiniScribcharddisk 

• SpeedStorpartitioningsoftware 

• Enhancedgraphicsadaptervideocard 

• 14"highresolutionEGAcoIormonitor 

• Intel 80286 runningat lOMHz 

• 6 tolOMHzswitchableclockspeed 

• Phoenix BIOS 

• SlZKRAMuplolMBonmotherboard 

• 1.2MBfloppydrive 

• Dualfloppy/harddiskcontroller 

• AT-style keyboard 

• Clock/calendarwithba(teryback-up 

• 200wattpowersupply 


Termt; Nosurcharge <or credit card ordersiMesterCerdartd VISA). COD shipments (cashiers 
check) at no additiortai cost. We accept purchase orders from Fortune 500 companies. 
Universities and Institutions 


Shipping: Free fully insured. UPS ground shipping In contir>ental USA. on all products 
exceotH P Laser Pnnter$<ad<JS50i 2dayBhiDpir>gavailabia(axtra charge applies). 


Warranty: IMS products have a one year limited warranty (parts and labor included, shipping 
not included) Brand name products haves 30 day IMS warranty Manufacturer warranty may 
also apply 


To Order Call Toll Free: \ 

800-247-3084 I M S 


ForProduct Information 
&In Texas Call: 


512-250-8271 


Inlelfigent Mere Systems 



l633Babeoci(.Sujt«424 SanAnlomo.Tx. 782249$ 


C-Y . 
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■ SPECIAL REPORT ■ STEPHEN RANDY DAVIS 


S THE 

CIENTIFIC 

PC 

FASTER 


WITH NUMERIC 
PROCESSORS 

T he diltercnco between a PC and a Cray- 1 supercomputer comes down 
to time and mi>ney. While you could use the PC to. say. perTomi 
complex meteorological calculations nomially done on the Cray- 1 , it 
might lake the PC several years iti finish them, and by then of what value 
would they be? On the other hand, you could use the Cray-l to balance a 
checklxH)k. but dws it matter whether your balance comes back in one hun- 
dredth or one millionth of a second? And is it worth the cost? 



Adding various accelerator devices can cluinge your 9()-pound weakling 
of a PC into an Olympic athlete competing in the number-crunching game. Sheer power 
is the point: from .spreadsheet applications to CAD to the theoretical .sciences, 
these products reduce the time spent on lengthy calculations. 
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The problems facing scientists, engi- 
neers, and researchers at companies and 
universities who must perform many com- 
plex calculations under tight deadlines 
with small budgets also come down to time 
and money. These people are finding that 
they must do heavy-duty number crunch- 
ing in a short time on a PC-sized budget. 

Lucidly, a number of products such as 
8087 and 80287 accelerators, array pro- 
cessors, and a variety of other number 
crunchers on a card are bringing, maybe 
not Cray- 1, but supermini-level number- 
crunching power to PCs and ATs for any- 
where from a few hundred dollars to 
$5,000. 

A MATHEMATICAL SLOUCH The 

reason for the PC’s lack of mathematical 
prowess is its design. The PC was intended 
to be a low-cost, general-purpose personal 
computer; little thought was given to pro- 
viding it with real arithmetic processing 
power. While the AT’s numerical prowess 
is an improvement by virtue of its in- 
creased overall speed, it’s still no numeric 
barn burner. Both use general-purpose 
8086-family central processing units 
(CPUs) designed more for adaptability to 
different types of jobs than for numerical 
capability. 

Realizing from the beginning that its 
8086 and 8088 CPUs lacked arithmetic ca- 
pabilities, Intel designed a numerical assis- 
tant, the 8087 numerical processor (NP), 
which fit into a socket in the PC, XT, and 
their compatibles. Similarly, the AT and 
its look-alikes can accept the 80287 nu- 
merical processor companion to its 80286 
CPU. Now that the price of these chips has 
dropped below the $200 range, many peo- 
ple are adding numerical processors to 
their systems. Besides engineers and sci- 
entists, CAD/CAM users are likely to fa- 
vor the 8087/80287 math coprocessors, 
since they greatly speed up the calculations 
needed, for example, to create and rotate 
three-dimensional images. Spreadsheet 
and database users are also likely candi- 
dates for such products. And as the num- 
ber of users grows, so does the number of 
off-the-shelf software packages that can 
use these chips. 

The numerical processor acts much like 
a pocket calculator to the CPU. For exam- 
ple, to take the logarithm of a number, nor- 


THE LANGUAGE OF NUMBERS 

To understand how numeric processors work, 
you’ll need to know how your PC represents numbers 
of various sizes and types. 


P ersonal computer designers have had 
to invent various methods for repre- 
senting and working with positive and 
negative integers, fractions, and very 
large numbers. Here is a brief description 
of how computers and numeric proces- 
sors work with numbers. 

The 16 bits of a word in the PC’s 
memory can represent any integer from 0 
through 65,535. These are called un- 
signed integers. To represent both posi- 
tive and negative numbers, we use the 
leftmost bit, normally called the most 
significant bit, to indicate sign. When the 
bit is cleared, we assume that the number 
is positive, when it’s set, negative. These 
so-called signed integers can range from 
-32,768 through -1-32,767. 

But what do we do when we need to 
represent larger numbers? We could sim- 
ply use more bits. For every added bit, 
the range doubles. For example, 32-bit 
double integers have an unsigned range 
of 0 through 4,294 ,%7,296 and a signed 
range of -2,147,483,648 through 
-1-2,147,483,647. When even that is not 
enough, we keep adding bits to the size 
of our integer (generally 16 at a time) un- 
til the range of representable numbers is 
large enough for our application. 

And what, do we do when we need to 
represent fractions? If we need simple 
fractions, we could ‘ ‘assume’ ’ a denomi- 
nator (a simple fraction is one in which 
the denominator is small). For example, 
let us say we are writing a program that 
deals with money and the accuracy 
doesn’t need to be greater than one hun- 
dredth of a dollar. We can just assume a 
denominator of I (X) or two decimal digits 
after the decimal point. Thus, a I is really 
$.01, 2 is $.02, 100 is really $1.00, and 
so on. These are called scaled integers. 
This system works fine, but the range of 
representable numbers is small. In our 


example program, $655.35 is the largest 
monetary sum we could represent. 

INTEGERS Integers, whether signed 
or unsigned, single- or double-length, 
scaled or unsealed, are appealing be- 
cause they ate easy to understand and 
manipulate; also, they don't require 
much CPU time to process. There is a 
strong tendency to stick with integers 
whenever possible. Even some of the ar- 
ray processors examined in our review 
work only with integer values. 

But integers use quite a bit of metno- 
ly . And more often than you might think, 
you’ll need a scheme that can handle 
fractions that are not simple as well as 
very large numbers. For these applica- 
tions we use what is called floating point. 

FIOATINC POINT Let me use an ev- 
eryday example to explain floating point. 
A calculator has a limited number of dig- 
its in its display. For simplicity, my cal- 
culator has eight digits and does not sup- 
press leading zeros. I enter a num- 
ber — for example, 123. When I press the 
equals key, my calculator displays 
0()000123. This is analogous to an inte- 
ger representation. Depress “x squared” 
(if your calculator does not have this key, 
just multiply the number by itself). My 
display now reads 00015129. But when! 
do it again it reads 2.2888664 08. What 
happened, and what does this mean? 
When a number gets too large to be dis- 
played in its entirety, the calculator 
switches to scientific notation to display 
numbers. My display means 
2.2888664 • 10*. That last symbol 10* 
means 10 * 10 * 10 . . . eight times, or 
1 followed by eight zeros. This system 
can handle very laige and very small 
numbers easily . 

Floating point is very much like scien- 
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tiflc notation except that instead of being 
based on powers of 10, it centers around 
powers of 2. The format used for float- 
ing-point numbers was standardized for 
all computers by ANSI/IEEE Standard 
754. Floating-point numbers may be ei- 
ther 32 bits (single precision) or 64 bits 
long (double precision); they have the 
format shown in Figure A. 

For example, the floating-point num- 
ber 1 .0 is represented in hexidecimal as 
3F80 in single precision and 3FFOOOOO 
in double precision. Although this may 
seem tike a terribly complicated way to 
represent a number, even single preci- 
sion can represent numbers as srrtall as 
O.OOtXXXXXXKXXXXXXXXXXXXKXXXlOOOO- 
0000000058 (5.8 * lO'^*) and as large 
as 340000000000000000000000000- 
000000000000 (3.4 » lO’*) with rough- 
ly seven digits of accuracy. For a person, 
even a simple addition of two floating- 
point numbers requires quite a bit of pen- 
cil work. This is why special nutrteric 
processors, like tire 8087, are required to 
hartdle floating-point calculations in a 
reasonable amount of time. 


SPECIAL CASES Within Intel’s 8087 
and 80287 numerical processors, all 
numbers are kept internally in an 80-bit 
floating-point forrrrat. These are convert- 
ed to either 32-bit single precision or 64- 
bit double precision when retrieved. 
There are three special floating-point 
numbers worth mention. These are + in- 
finity, —infinity, and NaN (not a num- 
ber). Infirrity is any number too big to be 
represented and NaN is any number that 
can’t be represented — for example, the 
result of division by zero. The 8087 
krrows how to handle these numbers, 
within reason. For example. Infini- 
ty ♦ NaN = Infinity; NaN ♦ any num- 
ber = NaN, etc. Any calculation that re- 
sults in one of these three numbers 
generates an intermpt to the host that can 
be used to stop the calculation because 
the results maybe questionable. 

Since both integers and floating point 
are used for various classes of scientific 
and engineering problems, it helps to 
have some understanding of these com- 
plex but useful numerical representation 
schemes. — Stephen Randy Davis 


mally the CPU must “work it out in its 
head,’’ using lengthy algorithms involving 
large numbers of multiplications and addi- 
tions. When it has a numerical processor, 
the CPU simply gives the data to its “cal- 
culator,” hits the LOG function key, and 
collects the results. Although the c^cula- 
tion is far from instantaneous, the specially 
designed NP can perform the calculation in 
one hundredth the time of the CPU. This 
improvement in performance is particular- 
ly noticeable when dealing with floating- 
point numbers, since these are especially 
difficult to work with using software algo- 
rithms (see sidebar “The Language of 
Numbers”). 

The 8087 NP is tightly linked to the 
8086 or 8088 CPU. But the 80287 is inde- 
pendent enough of the 80286 that it can run 
at a different clock rate than the CPU. Al- 
though the two normally run at the same 
speed, the numeric processor is capable of 
running faster than the CPU. Some com- 
panies have therefore begun marketing 
small daughterboards that plug into the 
80287 socket, allowing the NP to run at a 
higher clock rate than the base ma- 
chine — sometimes up to 16 MHz. To test 
the effectiveness of this approach, PC 
Magazine examined two such boards: the 
Fast- 10 from Hauppauge and the Xceix 
80287 accelerator fium Ariel in ‘ ‘Clocking 
the 80287 at High Speed.” 

PROCESSING ARRAYS Most numeri- 
cal calculations are very repetitive in na- 
ture. Recalculating a complex spread- 
sheet, for example, might require 
performing the same simple operation on 
hundreds of cells in a single column. The 
mathematical equivalent of a spreadsheet 
column is called an array. Just imagine 
how incredibly fast our RECALCs would 
be if we were able to work on all of the ele- 
ments of the spreadsheet column simulta- 
neously! 

The array processor is the champion of 
repetitive calculation. An array processor 
is actually a small computer on a card that 
you can plug into an AT (or sometimes 
even a PC) expansion slot. While the NP 
works on one number at a time, the array 
processor performs calculations on entire 
arrays of numbers at once. Usually the ar- 
ray processor contains a CPU and one or 
more numerical processors of its own. 


SINOLE PRECISiON (32 bits) 



0 5 t0e202S30 3S 40 4SS0 56 60 e5 

Bit number 


DOUBLE PRECISION (64 bits) 



Bit number 

S ■M-Exponent HB-Signlflcand 


Figure A: The ANSHIEEE standardized format for floating-point numbers. Floating-point 
numbers may be either 32 bits (single precision) or 64 bits long (double precision). The S bit 
indicates the sign of the number: 0 for positive and J for negati ve . The rest of the number can be 
calculated according to the formula (2'*^^***^'^ ~ ^*) * + ‘/ 2 S 0 + + ‘/aSj + . . .) 

wherebias = 127 for single precision and ! .023 for double precision, Y 2 S 0 means one-half 
times the first bit of the significand, ‘AS/ means one-quarter times the second bit, andsoon. 
(Remember that 2~^ means'/}, 2~^ means 'A. etc.) 
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SPEEDING UP PROBLEM SOLVING WITH 
PARALLEL PROCESSING 

All of the products reviewed here, as well as a standard PC, use some 
form of parallel processing to speed up problem solving. 


I ndividuals usually tty to solve prot>- 
lems in a step-by-step, or serial, fash- 
ion. So it’s not surprising that we impose 
this serialness on our perception of PCs. 
In a personal computer with only one 
processor, a strictly serial view is good 
enough, but even in a standard PC this is 
not completely accurate. Besides the 
8088 CPU, there is the 8048 CPU in the 
keyboard, the 6845 graphics processor in 
the display card, and myriad UARTs, 
DMA controllers, and the like, all work- 
ing in concert. 

Parallel solutions to problems, though 
more complicated, are usually faster than 
serial solutions. In my discussion of the 
8087 and 80287 numerical processors, I 
allude to parallelism by mentioning that 
while the numerical processor is busy 
with a calculation, the CPU can continue 
working as long as it doesn’t try to task 
the NP again until it finishes. Lumping 
all of our floating-point calculations to- 
gether at once limits the performance of 
our system. Better to spread them out, in- 
termingling them with other, nonnumer- 
ic operations. 

Even microprocessors have long 
made use of parallel processing. The 
8086 family of processors uses what is 
called a prefetch queue, in which one part 
of the CPU executes one instruction, 
while another pan fetches the next in- 
struction. In this way, the CPU can keep 
executing instructions without having to 
stop to read them from memory. The 
80286 and 80386 take this idea even fur- 
ther. Mrxlem processors divide up the 
task of executing an instruction into sev- 
eral parts. In a technique known as pipe- 
lining, one insuuction may be executing 
while a second is being decoded and a 
third is being prefetched — all in an effort 
to increase performance. 

As an example of the effects of paral- 
lelism, I timed two 1 ,024-point complex 


Fast FourierTransform (FFT) algorithms 
on a standard 8-MHz AT, once with a 
standard 80287 and once with a 10-MHz 
80287. This is the same algorithm used 
to test the array processors. The first of 
these FFTs was written locally in Turbo 
Pascal. Turbo Pascal tends to task the 
8087 NP and then wait for a response be- 
fore continuing, thus serializing the pro- 
cess. The second was written in assem- 
bler by Dr. John Hayes and provided by 
Hauppauge Computer Works. Dr. 
Hayes’s FFT algorithm tries to maximize 
the parallelism inherent in the NP/CPU 
connection. Notice the times in Figure A. 
Even allowing for overhead due to the 
higher-level language, the Hayes algo- 
rithm is much faster than the serial Pascal 
algorithm. (Compare these times to those 
of the array processors, which have even 
more parallelism due to different archi- 
tectures.) 

In fact. Hauppauge is plarming the in- 
troduction of a daughterboard that im- 
parts even more parallelism to the numer- 
ic processor. This card will plug into the 


80287 daughterboard slot, but will con- 
tain multiple 80287s, The CPU will be 
able to task each 80287 with a separate 
calculation to work on simultaneously, 
increasing numeric performance. 

All of the array processors tested ex- 
cept one do not interfere with the host PC 
while they crank out their solutions. This 
creates many opportunities for parallel- 
ism, since you can insert more than one 
array processor of the same type into the 
same host. In such a system, the AT 
could break the problem into three parts, 
sending the first part to the first array pro- 
cessor, the second to the other AP, and 
working on the third part itself. 

Similarly, many accelerator cards do 
not disable the host in which they reside. 
This allows several operations to contin- 
ue at once. 

The moral to this story is that when 
one numerical processor or array proces- 
sor is not fast enough to handle your 
problem, try two or three. By dividing up 
your problem into parts, you can whittle 
it down to size. — Stephen Randy Davis 


8-MHz 80287 

Turbo Pascal 
Hayes algorithm 


10-MHz 80287 

Turbo Pascal 
Hayes algorithm 



^N| NN| III 


15.5 

2.5 


13.1 

1.7 


Figure A: The measurements for a 1 ,024-pomt complex Fast Fourier Transform (FFT) algorithm 
were made on an 8-MHz AT equipped with either a standard 80287 or a 10-MHz accelerated 
^287. The parallel processing (Hayes) achieves a result six to eight times faster than serial 
calculation (Turbo Pascal). All times are in seconds. 
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both of which are designed specifically for 
cranking out calculations on large strings 
of numbers. 

Unfortunately, although many software 
packages have drivers for 8087/80287 nu- 
merical processors, you can’t buy off-the- 
shelf software that uses array processors. 
Since you have to write your own software 
for your application (which isn’t necessar- 


■ Non-Intel-compatible 
accelerator cards do not 
run PC-DOS- compatible 
programs, and therefore 
have no effect on 
“normal” software. 


ily a problem for the engineers and scien- 
tists who need this type of computational 
power), it’s crucial to consider not only the 
card itself but the software development 
support that comes with it. In the article, 
"Numeric Muscle for the PC,” we review 
six array processors from Sky, Marinco 
Computer Products. Data Translation, and 
Systolic Systems, exploring their software 
support as well as their relative strengths 
and weaknesses. 

ALTERNATIVES TO INTEL Although 
array processors are probably the last word 
in repetitive computation, some number- 
crunching problems are not of this type. 
For instance, you might need to perform 
many calculations on a small set of num- 
bers. For such nonarray problems, you can 
either add an 80286-compatible accelera- 
tor card or a card based on a CPU not be- 
longing to Intel’s 8086 family to achieve 
faster performance. Both options involve 
adding a separate computer-on-a<ard to 
your PC. Intel-compatible accelerator 
cards were covered earlier in the article 
“Accelerator Boards: Power for a Price” 
(PC Magazine, Volume 5 Number 15). In 
this issue we take a quick look at accelera- 
tor cards that do not use the Intel 8086 fam- 
ily of CPUs — the so-called non-Intel-com- 


patible accelerator cards. 

As noted in Volume 5 Number 15, 
8086-compatible accelerators replace the 
host computer’s CPU with a faster unit. In 
return these cards automatically accelerate 
all PC-DOS software. Non-Intel-compati- 
ble accelerator cards do not run PC-DOS- 
compatible programs, however, and there- 
fore have no effect on “normal” software. 
To leave the host computer usable, these 
cards do not replace the 8086-compatible 
CPU but simply add a second processor. 
Since PC-DOS software does not know 
about this second processor, it is not affect- 
ed. As with array processors, you’ll have 
to write your own software to take advan- 
tage of these cards. 

Why, then, would anyone choose these 
cards over Intel compatibles, given such 
an extreme disadvantage? Designing 
CPUs inevitably involves making compro- 
mises. The compromises that Intel made in 
its 8086-fatnily processors — in particular 
the 64K segment limitation that is imposed 
to help manage memory — make it poorly 
suited for problems requiring calculations 
on the huge numbers or on tbe huge 
amounts of data that are typically pro- 
cessed in many scientific and engineering 
applications. CPUs made by other manu- 
facturers — for instance, the Motorola 
6800 — have no memory management and 
segment limitations and are therefore more 
adept at solving such problems. Addition- 
ally. the 8086 is very old as CPUs go. As 
technology improves, so does CPU perfor- 
mance. 

PC Magazine examined plug-in cards 
from Definicom, Opus, and Inmos based 
on the Motorola 68020, the National 
Semiconductor 32032, and the Inmos 
T414 processors. You’ll find reviews of 
these cards in ’ 'Changing the Rules of the 
Game.” 

While the PC. XT, and AT may not be 
the first names to pop into your head when 
you think of raw number-crunching pow- 
er, you can add cards and chips to give 
them the power they need to conquer just 
about any numerical Job you encounter. A 
properly equipped rc could even finish 
those meteorologic calculations in time for 
the evening weather report . 08 


Stephen Randy Davis is a frequent contrib- 
utor to PC Magazine. 


NOW! FULLY FUNCTIONAL 

XTURBO SYSTEMS 
All COMPLETE WITH 
HARD DRIVE AND 

m AMBER MONITOR 


^ MX PflICES ARE FOR COMPUTE SYSTEMS ^ 

HWIB HARD DRIVE 

$84500 


OPTION 1 OPTION 2 


20MB *949" 30MB S995M J 



z' 

TURBO SPEED 4.77/8 MHZ WITH 
16-BIT 8088-2 PROCESSOR 
PLUS THESE QUAUTY FEATURES: 

1 . Dual Speed— Keytioarcl Switchable 
2. 256K Installed 640K Optional 
3. 8087 Co-Processor Socket 
4. Eight Expansion Slots 
S 135 Watt Power Supply 

6. Front Panel Turtxi/Power/HD Lights + Lock 

7. Can Boot-Up in Turbo Mode 

8. Unique. Heavy-Duty AT Style Case 

9. Runs all MS-DOS programs Including 1-2-3. 
Flight Simulator, etc. and GW BASIC 

10. Brand New (Not Rebuilt) Famous Brand 
Hard Drive and Controller Card 

1 1 . System Boots From Hard Drive 
12. 360K Direct Drive (Not Belt Driven) 

Famous Brand Floppy Drive 

13. AT-Style Keyboard. 84 Keys. LED Indicators 
and Large Return Key Enhanced AT Style 
Keyboard Available as Option. 

14. Monographics (Hercules Compabble) Card 
W/Printer Port 

15. High Resolution TTL Amber Screen Monitor 
Color and EGA also available. 



16. System Assembled and Diagnostic Tested 
in our Labs 

17. Dne-FulFYear Limited Warranty 
18. 30-Day Return For Retund Policy 

5Si415 527-5834 

VISA •MASTER *000 


CIRCLE 234 ON READER SERVICE CARD 





Ibw to process docum 



You may be content with your pres- 
ent word processor. And it's easy to 
understand why. 

Even the clumsiest word processor is 
light years beyond the electric typewriter, 
the accepted standard only a decade ago . 
Plus, just the term word processing con- 
jures up a rather modest expectation , 
ho hum, the ability to process words. 

But, the mere processsing of 
words is hardly the challenge today. 
When you’re creating a 20-page 
report , an 80- page proposal , a 200- 
page specification , or just a 2-page 
letter, you often have to work with 
graphics, equations, tables and more. 

That 's simply too much to ask of 
a product design^ to process words . 

But, that’s exactly what you can 
expect from Lotus Manuscript” a 


word processor that is truly acomplete 
document creation system for technical 
professionals. 

Very often documents require the 
mixing of text and graphics on the 
same page, graphics from Lotus® 1-2-3? 
Symphony® and Freelance® Plus. With 


Spreadsheets, 
graphs and charts 
for 1-2-3“ and 
Stpnphonif can 
easily be mul’d 
with text an the 
same pope. 


You can thnnr 
auay your scasors 
and glue, cut and 
paste are a thing 
of the past. 



Manuscript you can import spreadsheets 
and charts, as well as diagrams and 
scanned images. 

Another feature that goes beyond 
conventional word processing is 
Manuscript’s integrated Outliner. When 
you collapse the document you’re 
able to navigate the outfine much 
easier than wading through the 
entire piece. You can move a p^e, 
or even an qntire chapter with just 
a few keystrokes. 

Because Manuscript understands 
the structure of your document, you 
can globally format an entire docu- 
ment or format by individual sec- 
tions. Imagine changing all headlines 
fiom 14 point plain text to 16 point 
bold , by a simple menu selection . 
Manuscript’s Document Com- 





ents instead of words. 







With ourOocumenh. 

Preview J'eatmv you ' 
can see how any page will look b^are 
U'sprinted. Zoom capability lets you take 
a closer look ai graphics and equations. 


pare feature highlights changes between 
revisions for fool proof proof-reading. 

Also, Manuscript automatically sizes 
and generates math equations as well as 
upper and lower case Greek symbols , 
diacritical marks and brackets . 

With our powerful Print Formatter 


you have complete control over the look 
of your document, from position and 
size of graphics, to fontsandpointsizes 
and more. 

As for the quality of output. 
Manuscript lakes lull ^vantage of today's 
printing technology, fiom dot-matiix 
to laser, including FhstScript* printers. 

Manuscript is designed to work on 
most IBM* PCs and compatiblesf Its 
familiar 1-2-3 interfeice makes it easy to 
use. And our Manuscript evaluation kit 
makes it easy to try. For $10.00, you’ll 
get a presentation disk, working soft- 
ware, and a tutorial manual. Tb get your 
evaluation kit, call 1-800-345-10^3, ask 
for lot #QM-1450, Or, for more informa- 
tion, see your autorized Lotus Dealer, 
or write Lotus Development Corp., 

90 Annex, Atlanta, GA 30390-0370. 



Lotus Manuscript 

C I9M Lotus DmtopmetM Corporaixm. Lotui. l-S-3, SymptMt^Mid 
PiwttfKv afv KfMml indMMito and Lulu* UamMCTtpt • a iradeiriwt of 
Loua Devvlofimcni Corporauun RMScnpi is a ivgtMmd tradefflarfe of Adobe 
SytWM.IfK imiasregiiiefedtndemarkoflntefnatMnaiBualfmaMachlnM. 
'Manuamtu aiMl ManuKtipi Enhauon KU nK|u>* &12K anda hart diak 
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■ SPECIAL REPORT ■ STEPHEN RANDY DAVIS 


LOCKING THE 

80287 

AT HIGH SPEED 


Of all the methods for speeding 
up the PC’s number-crunching capabilities, 
80287 accelerators are the 
most accessible to the average PC user. 


M any off-the-shelf software pack- base 8086 or 8088 central processing 

ages support the 80287 numeri- units. To give you an idea of the type of 

cal processor. Therefore, you’ll improvement you can expect ftom the nu- 
fmd that adding a numerical processor to merical processor, the 8087 performs 
your PC will improve performance for IEEE (institute of Electrical and Electron- 
many software packages that rely on ex- ics Engineers) Floating Point Standard 7S4 
tensive calculations, such as CAD/CAM arithmetic up to l(X) times faster than the 
packages, databases, and spreadsheets. If CPU alone (see sidebar “The Language of 
you need speed beyond what you gain with Numbers” for an explanation of floating- 
an 80287, there are products on the market point numbers). 

that can appreciably increase its calcula- The 8087 has a unique and intimate te- 
non speed. Accelerators for the 80287 are lationship to the 8086, since it is wired di- 

fairly easy to install and are much less ex- rectly to the 8086's data and address lines, 

pensive than other acceleration altema- The 8087’s job is to perform calculations 
dves. only; the 8086 acts as a messenger, bring- 

To understand exactly what these accel- ing instrucdons and data from memory to 
erators do, you first need to understand just the 8087 for its calculauons and taking re- 
how the 8()87 and 80287 math coproces- suits from it. This scheme effecdvely pte- 
sors work, and also how they differ ftom vents duplicate circuihy on the two chips: 
each other. Since only the 8086 needs addressing cir- 

The 8087 adds some 68 numeric in- cuitry, the 8087’s circuitry can be fully de- 
structions and eight 80-bit registers to the voted to performing calculations. The pro- 



cess works this way: as the 8086 fetches 
instrucfions to be executed, the 8087 ex- 
amines each one, ignoring normal 8086 in- 
structions. Only when the CPU fetches an 
instrucUon begirming with the 5-bit se- 
quence 1 101 1 — which is the scxalled es- 
cape sequence — does the 8087 math co- 
processor go to work executing the 
numeric instructions. This fight coupling 
of processor and coprocessor makes the 
pair appear to the programmer almost as if 
it were only one chip. 

Of course, the 8087 takes a certain 
amount of time to perform its calculations. 
Just as with the CPU, this time is measured 
in clock cycles. Although the CPU is per- 
fectly free to continue executing other, 
nonnumeric instrucfions while the 8087 is 
busy, the CPU must wait for it to finish be- 
fore tasking it again. Increasing the clock 
speed improves the 8087’s performance in 
the same way and by the same amount as 
the CPU’s. 

Software compatibility with existing 
8086 software was an important consider- 
ation when designing the next-generation 
80286 microprocessors. Therefore, the 
80286’s own numeric processor, the 
80287, is very similar to the 8087. Bench- 
mark tests designed for the 8087 run in 
roughly the same time on the 80287. Both 
chips consist of two separate parts: the Bus 
Interface Unit (BIU) and the Execution 
Unit (EU). In the 8087 these two parts are 
closely tied, making this division invisible 
to the programmer. In the 80287, howev- 
er, the two units are tied loosely so that the 
BIU and EU can be driven independently. 
Although the BIU must be driven with the 
same clock as the 80286 for the two to 
communicate properly, the EU can tun at a 
higher clock spe^, resulting in quicker 
execution. 

Much as owners of the original 6-MHz 
AT found that they could achieve better 
performance by inserting a faster crystal to 
mn their 80286 at a higher clock rate, engi- 
neers found that they can use the same trick 
for the 80287. Increasing its clock rate 
means the 80286 does not have to wait as 
long for the results of the 80287’s numeric 
calculations. 

The following are reviews of the Xceix 
and the Fast-10, two 80287 accelerators 
that use this principle to improve numeric 
performance significantly. 
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Ariel Xcelx 

The Xcelx is more than an 80287 accelera- 
tor, When it became known that you could 
make a 6-MHz AT run at 8 MHz by adding 
a new crystal, IBM decided to equip its 
newer 6-MHz ATs with a new BIOS rou- 
tine that checked the clock speed at power- 
up. If it was not 6 MHz, the unit refused to 
boot up. Ariel Computer Corp, designed 
the Xcelx to circumvent to this “anti- 
speed-up" ROM. When installed, the 
Xcelx provides a dial on the back of the AT 
that lets you select the 80286 clock speed. 
No matter what speed you select, howev- 
er, the Xcelx runs the 80286 at 6 MHz for 
the first 25 seconds after power 
on— roughly the time it takes to complete 
the boot-up process. Since this means that 
Ctrl-Alt-Del no longer reboots the AT 
properly, a reset switch is provided to take 
its place. 

Besides increasing the 80287 clock 
speed by speeding up CPU clock speed, 
the Xcelx allows you to set the numeric 
processor's speed independently. You can 


use copper straps provided on the unit to 
set the 80287 to run at 8. 10, 12, 14, or 16 
MHz. You can also purchase a version of 
the Xcelx, called the 287 Express, that is 
functionally identical to the one reviewed 




FACT 


FILE 


ArieIXcdx 
Ariel Computer Coqr. 

P.O. Box 866 
Flemington, NJ 08822 
(201)788-9002 

List Prkcs: Xcelx, $99.95; Sptfd Utilities, 
$39.95; higher-speed 80287s (48-hour bum- 
in with 2-MHz overrating): 8 MHz. $359.95; 
to MHz, $399.95; 12 MHz, $499.95; 14 
MHz. $599.95; 16 MHz, $699.95. 

In Short: A double-duty accelerator tliat can 
set the clock rale of the CPU and of the 80287 
separately . The Xcelx can set the 80287 to 
nm at 8, 10, 12. 14, or 16 MHz, although for 
the 14- and 16-MHz speeds you must pur- 
chase a specially selet^ 8(^7 chip fnrm 
Ariel. 

CinCUOPOWBEADCnSaWCECAHD 


here but furnishes only 80287 accelera- 
tion. The Xcelx does not come with an 
80286 or 80287 because you can use off- 
the-shelf chips with the unit. Ariel also 
sells faster 286s and 287s to allow the 
highest possible clock speeds. 

Installation of the Xcelx was slightly in- 
timidating at first: the unit comes in three 
parts, with assorted clips. But it turned out 
to be easier to install than 1 thought. Except 
for a slight overlap of the speed selector 
plate with a mounting screw on the back of 
the AT, I had no trouble with the fust step 
of installation. Next, you stick the master 
module onto the side of the power supply 
with some double-sided tape. Although 
this blocked some of the power supply’s 
air vents, enough remained clear to main- 
tain proper cooling. Finally, you insert a 
small daughterboard into the 80287 sock- 
et. Surprisingly, this was the most difficult 
step of all because the skirts of the card 
blocked the socket, making it diflicult to 
align pins and holes. 

Attaching the two clip wires was much 
easier than expected, since the connections 




Independence 
Equals Speed 


Qince the 8067 clock is Wired directty to the 8086 
O (or 6068) data and address Unas, it must there- 
fore be in lock step with the 8086/86 dock in the 
PC. >bucan1 accelerate the 8087 beyond the speed 
at which the CPU runs. 

In the 60287 the two major components of the 
chip— the Bus Interface Unit (BIU) and tfie Execution 


Unit(EU)— can be driven independently. In order to 
communicate with the CPU. the BIU must be driven 
at the same dock speed as the 80286. However, 
the EU can run at a higher dock speed, resulting 
in quicker execution of calculations. Separating 
these functions frees the 80287 from the Umitations 
of the 80266 dock speed. 


^^ckSpeed rUTJl 



CPU 

Clock Speed 

rurn 

/ Accelerated Numeric 
/ Processor Clock Speed 

ijinnnn 


Data Bus 
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■ THE SCIENTIFIC PC 




The Xcelx speeds up processing tHv ways: its dial lets you select 80286 
clock speed: copper straps on the unit itself let you set the 80287 to run 
atS.IO. 12, l4,orl6MHz. 


The FashlOdoes one thing — it speeds up the 80287 from its normals .3 
MHz to 10 MHz. The product consists of a daughterboard only slightly 
larger than the processor it carries. 


■ Ariel advises that 
you can run the 80287 
safely at 30 percent 
faster than its rated speed. 


were very accessible. All that remained 
was to connect the three units together via 
the supplied cables. Although not difficult, 
this step could have been made much easi- 
er by better placement of the connectors. 
(Ariel claims that the newest revision of 
the card has better-placed connectors and a 
transparent daughterboard designed for 
easier installation, however, this was not 
available in time for review.) 


The manual was adequate, but it could 
have used larger, clearer diagrams. In any 
case, the fini,shed product worked the first 
time, which means a lot. 

Ariel sent us its optional Speed Utilities 
for this review. These utilities include a 
disk interleave utility to improve disk 
transfer times. They also offer a TUNEUP 
utility that measures the execution speed of 
the 80286. Since the Ariel card has fea- 
tures for controlling both the CPU speed 
and the 80287 speed, we u.sed the TUNE- 
UP utility and the card to set a standard 
speed of 8 MHz on the CPU. We then used 
the card’s 80287 adjustment features to 
vary the speed of the 80287 and ran the PC 
Labs Floating-Point benchmark test. 

Although exceeding specified ratings 
by too much can permanently damage the 
80287, the 80287 is conservatively rated. 
This is true for most microcomputer com- 
ponents. Ariel advises that you can mn the 


80287 safely at 30 percent faster than its 
rated speed. We therefore tested our stock 
80287-3 (5 MHz) at 8 MHz. We used a 
higher-speed 80287-10 (10 MHz) to test 
the Xcelx, running as high as 12 MHz. The 
benchmark test shows results for floating- 
point calculations with the Xcelx running 
at 8, 10, and 12 MHz. Ariel claims that 
you can also run the 80287 at 14 and 16 
MHz. To do so. Ariel provides hand-se- 
lected 80287 chips and advises you to use 
special heat sinks. The results of our tests 
appear in the chart. “PC Labs Benchmark 
Tests: 80287 Accelerators.” 

Hauppauge Fast-10 

The Fast- 10 from Hauppauge Computer 
Works does only one thing. It speeds up 
the 80287 from its normal 5.3 MHz to 10 
MHz. That's all it does. The Fast-10 con- 
sists of a daughterboard only very slightly 
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Benchmark Tests: 
80287 Accelerators 


A R tests were performed using an IBM PC AT 
running at 8 MHz. We replaced the starKlard 
80287'3 (5 MHz) chip with the higher-speed 
00267*10 (10 MHz) chip for one iteration of the 
benchmark testing (the Xceix runnir)g at 12 MHz). 
Anei claims that the Xcebt can also run the 80287 at 
14 and 16 MHz but requires hand'Selected chips to 
do so. 

The initial speedup is the most dramatic— the 
60287 performs the test more than 10 times faster 
than an unaided 80286. This is in part due to the fact 
that the circuitry on the 80287 is wholly devoted to 
calculation, while the 80286 continues to perform 
other functions not directly related to the numeric 
emulation. The speed improvements of the Xceix 
board are directly related to the clock speed at which 
H is set to run. When set at 12 MHz. the Xceix Im- 
proves upon the 80287 speed by 33 percent. 

(T mes given in seconds) 

Floating- 

Point 

Product Calculation 


80286 

35.6 / 

80287 

3.3 / 

Hauppauge FasMO (10 MHz) 

2.4 

Ariel Xceix (8 MHz) 

2.8 

Ariel Xceix (10 MHz) 

2.5 / 

Ariel Xceix (12 MHz) 

2,2 


The Roattne-Point Calculation benchmark test measures 
processor speed by looping through a aeries of floeting-poini 
calculations. includir>g muttiplicatton. cHviaion. exponentiation. 



Hauppauge Fast-IO 
Hauppau|K Computer Works. Inc. 

358 Veterans Memorial Hwy. 

Commack. NY 1 1725 
(800) 443-MATH 
(516)360-3827 

List Price: Fa.st-IO(includmg 10-MHz 
8087). S469. 

In Short: The Fast- 10 docs only one thing: it 
speeds up the 80287 to run at 10 MHz. 

CIRClEaatONnEAOCBSERVlCECARD 



and logarithmic arxl trigonometric functions. The ben^wnark 
program uses the floating-point library included with Microsoft 
CCompilar4.0. 


larger than the 80287 processor that it car- 
ries. The crystal and clock chip are tucked 
up underneath the 80287. This makes in- 
stalling the Fast-10 no more difficult than 


installing the 80287 processor iLself. 

As simple as installation is. Hauppauge 
supplies a disk containing a diagnostic util- 
ity to verify that the Fast- 10 is working 
properly and to measure its .speed. The re- 
maining space on the disk contains several 
demo programs of analytical software 
available from Hauppauge. After spending 
a little time with these demos, I can hearti- 
ly recommend Hauppauge's inexpensive 
HFT utility for learning more about time 
domain versus frequency domain repre- 
sentations of functions. 

See the benchmark lest results for float- 
ing-point calculations. The Fast- 10 is a 
simple but effective replacement for a 
standard 80287. S 

Stephen Randy Davis is a frequent contrib- 
utor to PC Magazine. 


RACORE 

gives your PCjr 
a powerful new boost 



from 

RACORE 

. over 30,000 PCjrs 
perform like PCs. 


add PC performance 
to your PCjr. 

Drive Two Plus^** gives the IBM 
PCjr the performance capabilities 
of a PC by adding a second drive 
plus enhancements. Your PCjr 
can now run PC software. 

The unit includes a parallel port, 
a second 360K disk drive, a clock 
calendar with battery back-up. 
additional power to the side bus and 
a memory expansion slot 

Drive Two Plus $OOQ00 
with DMA $349. 


Expand PCjr Memory to 640K 
RACORE's expansion board boosts 
PCjr memory in 256K increments 
up to 640K. This plug*in board 
installs in the Drive Two Plus, or the 
10/20 MB expansion units. 

Memory Expansion Board 


256K 


>119 


lOO 


512K 


>149 


lOO 


Choose from 3 popular 
keyboards for your PCjr. 
Keyboard packages come com- 
plete with adapter cables. 

S9900 

S yygoo 
$ 73900 


PC Style 
AT style 
5151 Style 


To Order or for Information 
CALL TOLL FREE: 

1-800-325-1833 
1-800-521-6366 in California 
Prices effective: January 12, 1987 

BBS: (801) 363-8720 

RACORE ^ ^ 
Computer Products Inc. 

170 Knowles Drive 
Los Gatos. CA 95030 
Phone (408) 374-6290 

RACOBE. Onv« ^ nMMm*rkt ol 

RACORE CompuMr Product* . Inc 

IBM. PC, XT. AT. PCy ar* r*giM»rM rrwwmarkt ol IBM 

Cor^ahort 
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OTHERS PALE B 


SHIPMENTS BY MONTH 




The small printer on the left 
seems positively unexciting 
next to the new ALPS ALQ300. 

And it's not just because of 
our colorful personality. 

You see, the 
ALQ300 is a lot 
faster. It handles 
bidirectional 
graphics with fly- 
ing colors. And 
for black and 


both offer the same great feature 
first dot matrix printers with reso 
;er quality. They quietly print at 
y’re versatile. A full range of mod 
ths, transparencies, multiple-part f 
les, pitches and fonts. 


The ALQ300 prints everything from the letter quality text you 
see here, to high resolution graphics in seven cvlors. 


zips along as fast as 240 cps. 

It can do more things. It has 
snap in/out 24- or 18-pin print 
heads. Multiple font cartridges. 
Paper handling extras like auto- 
matic single 
sheet feed and 
bottom feed. And 
of course, it runs 
with all the most 
popular PCs and 
software. 


white work - spreadsheets, let- It's much easier to use, too. 

ters, you name it -the ALQ300 Because you do everything 






Y COMPARISON 


SHIPMENTS BY MONTH 




on the front panel. Change type 
styles and print modes. Load 
paper. Even override your soft- 
ware. AU without software 
commands or DIP switches. 

You may have also noticed 
that the ALQ300 looks more 
substantial. It is. Treat it right 
and it'll run over five years with- 
out a breakdown. 

You may also expect that the 
ALQ300 is more expensive. It 
isn't. Our 24-pin version has a sug- 
gested retail price of just $995. 


And our 18-pin model is $100 less. 

Now it's time to make your 
own comparison. Call us for a 
free demo or more information 
at (800) 828-ALPS. In Caltfomia, 
(800) 257-7872. 

And you'll find there really 
isn't any comparison to make. 

ALPS 

AMERICA 

IT'S TIME YOU SAW THE ALPS. 
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UMERIC 
MUSCLE 
FOR THE PC 


Array processors are designed 
to perform a limited set of calculations 
on enormous amounts of data. 

The major drawback: lack of off-the-shelf 
software to run them. 


A rray processors (APs) are the 
champion number crunchers of the 
personal computer world. Often 
expensive and useful only for people will- 
ing to write software for number-crunch- 
ing applications, what they lack in breadth 
they gain in depth. 

These number-crunching demons are 
most useful for applications that require 
relatively few calculations on immense 
amounts of data. A particularly apt appli- 
cation for an array processor would be, for 
example, the types of simulations that auto 
manufacturers perform to test new models 
in a crash. In such a simulation, you per- 
form a few calculations ba.sed on basic 
laws of physics on a large number of points 
on the surface of the car, repeating them to 
show what happens when the car moves. 

To give you an idea of the types of APs 
that are available for the PC and AT and 
what they are capable of, PC Magazine re- 
viewed APs from four manufacturers. But 


first you need to understand some of the is- 
sues that pertain to APs. 

The most obvious consideration is the 
card itself. Some APs have a standard 8-bit 
PC bus, while others opt for the wider AT 
bus. If you are planning to use a PC host, 
be sure not to purchase an AT-bused card. 
All of the PC-bused cards tested were built 
compactly enough to be installed into an 
AT connector. Most of the cards tested re- 
quired only one slot. A few of the cards 
were either of the double-decker variety, 
with two cards bolted together, or had such 
large heat sinks that they extended over 
into the next card slot area. Make sure that 
sufficient room is available. 

SOFTWARE LIBRARIES Program- 
ming an AP is a complicated task. If 
you’re just intere.sted in multiplying two 
arrays together as part of solving a prob- 
lem, you probably won’t be too excited 
about having to leam the details of the 


AP’s internals. To help users get around 
this problem, all of the APs tested included 
software libraries. These libraries define 
subroutines that can be called from a high- 
level language (HLL) such as FORTRAN 
or Pascal to perform common functions. 
The subroutines allow a programmer to 
control the AP without getting involved in 
all the pesky internal details. 

For example, to multiply two arrays, I 
might call a routine with a name such as 
VMULT, passing it the two arrays and 
their length. Although this subroutine is 
called like any other, its purpose is not to 
perform the multiplication but to task the 
AP card to do it. When the subroutine re- 
turns, the caller is not assured that the mul- 
tiplication has been performed — only that 
the AP has in fact been tasked. The library 
normally contains control routines, such as 
APWAIT, to test the AP for the comple- 
tion of an operation. As with the numerical 
processor, the host computer is generally 
free to continue on while the AP works on 
its problem. 

These high-level language libraries pro- 
vide the AP’s interface to the host. It is vi- 
tal that these libraries be well thought out 
and well documented. Because you’ll find 
different subroutines in different libraries, 
you should carefully examine the libraries 
that come with an array processor to make 
sure they suit your needs. Some AP manu- 
facturers offer several different libraries, 
each specializing in a different area, which 
is a very positive feature. Many of the sys- 
tems also come with diagnostic tests that 
verify whether the processor is operating 
correctly. 

PROGRAMMING AN AP There will be 
times, however, when you’ll want to use 
your AP to perform an operation of your 
own invention. Most APs offer at extra 
cost a microprogramming package that al- 
lows you to program the AP yourself. But 
not all of these packages are equally easy 
to use. Remember that programming an 
AP is more difficult than programming a 
general-purpose computer. You’ll need a 
great deal of support to write your own 
routines successfully. In order to be used 
seriously, a microprogramming package 
must provide at least an assembler and a 
debugger capable of single stepping mi- 
croinstructions. 
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Since it is sometimes difficult to design 
AP hardware to allow for breakpoints and 
single stepping, some manufacturers in- 
clude software simulators of their cards on 
which to develop AP routines. If these 
simulators accurately model the AP, a pro- 
grammer can use them to debug AP rou- 
tines without using the hardware itself. 
This can result in significant cost savings if 
large numbers of programmers are in- 
volved in a project, since not every pro- 
grammer will need an AP of his own. If 
you ever expect to program the AP on your 
own, you should carefully consider the mi- 
croprogramming support package. 


LANGUAGE SUPPORT Different high- 
level languages require different interfaces 
to their subroutines at the machine lan- 
guage level. It is, therefore, impossible to 
write a set of subroutines that can be called 
from every language. While some AP 
manufacturers support just one language, 
others support multiple languages by of- 
fering several similar libraries, each meant 
to be called from a different language. If 
you want to call a routine meant for IBM 
FORTRAN from Microsoft C, for exam- 
ple, it is not terribly difficult to write a set 
of assembler routines to make the interface 
work properly. But doing so is a nuisance. 


so it’s better if an AP comes with support 
for your language. 

WORD SIZE AND FORMAT Another 
consideration when comparing APs is the 
word size and format. Most real-world 
measuring devices generate integer data. 
For those operations that do not need the 
tremendous range of floating-point num- 
bers, it is better to process such data as in- 
tegers (see sidebar "The Language of 
Numbers”). APs that don’t have floating- 
point capability may be perfectly accept- 
able for these types of applications. How- 
ever, even if the input data is integer, there 


Array Hnwressors: Summary of Features 






i 

1 g 


i aT h 

Product 

Manufacturer 

Sky 321-PCAT 
Model 3261 L 
Sky Computers] 
Inc 1 

1 APB-3016PC 

J Marinco 1 

I Computer , 

1 Products 


APB-3024AT 
Marinco 
Computer | 
Products 

1 PC100-32 1 

' Systolic { 

1 Systems Inc. i 

PC100'64 I 

Systolic 
Systems Inc 

1 OT7010 1 

1 Data 1 

Translation j 

Inc 

Base price 

$2,300 [ 

: $2,995 


$3,995 

S4,240 i 

$4,485 

1 $4,995 

Bus connector 

PC L 

J PC 


AT 

AT 

AT 

PC 

No, oi slots required 1 | 

1 1 


1 

2 

2 

2 

SOFTWARE SUPPORT | 







Multiple soltware libraries available 

o 

• 


• 

o 

O 

o 

No. of high-level languages supported 

1 

1 


1 

7 

7 

5 

Diagnostics 

• 

o 


O 

• 

• 

• 

MICROCODING TOOLS 







Microassembler 

• 

• 


• 

O 

O 

• 

Microdebugger 

• 

• 


• 

O 

O 

• 

Simulator 

o 

O 


o 

o 

o 

• 

WORD SIZES (bits) 







Integer 

16 

16 


16 

NA 

NA 

N A 

Scaled integer 

N A 

16 


16 

N A 

NA 

NA 

Floating point 

N A 

NA 


24 

32 

64 

32 

INTERNAL ORGANIZATION 







Central processing unit 

Texas 

Instruments 

Tl320t0 

American 

Microdevices 

AM29116 


American 

Microdevices 

AM29116 

None 

None 

American 

Microdevices 

AM29t0A 

Numeric processor 

None 

Weitek 

WTL1S16 


Weitek 

WTL1&16 

Weitek 

WTL1032 

Weitek 

WTL1164 

American 

Microdevices 

AM2932S 

Data area 

64Kx16bitS 

8Kx16bltS 


8K X 24 bits 

Depends on 
application 

Depends on 
application 

8K X 32 bits 

Program area 

4Kx 16bitS 

2K X 48 bits 


2K X 48 bits 

0 

0 

2K X 56 bits 

Stores code in ROM chips 

• 

• 


• 

NA 

NA 

• 

Amount of host memory space required 

128K 

Two16K areas 


Two 16Kareat 

0 

0 

32K 

User-definable placement in memory 

• 

• 


• 

NA 

N A 

• 









a* — iodtcaies Editor's Choice # — Yes ■> — No NA — Not applicabie: does not have this feature 
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will be limes when repeated operations 
will make the resulting integers either un- 
derflow or overflow (that is, become lot) 
small or too large to be representable). The 
ability to automatically scale integer calcu- 
lations during processing to avoid such 
problems is a big advantage for integer 
cards. 

Just as imponanl as formal is the data 
size. A 32-bit integer can represent a much 
larger number than a 16-bit integer, so 
there is much less chance of overflow. 
Similarly, a 64-bit floating-point number 
has very many more digits of accuracy and 
a larger range than a standard 32-bit float- 
ing point. Unfortunately, it takes longer to 
process those extra bits, and performance 
suffers. If you do not need the accuracy 
and/or range of double-precision floating 
point, you might be better off with the fast- 
er. less accurate single precision. 

USING MEMORY All of the cards test- 
ed map their own memory into the PC's 
memory space somewhere. For the AP to 
work properly, there can’t already be 
memory at the same location. To avoid 
this, you should be able to select the ad- 
dress of the AP. When adding an AP to an 
existing PC, it is much easier to change the 
card to fit the host than to reconfigure the 
host to accommodate the card. 

Most APs maintain their own data 
memory. This allows for faster access dur- 
ing calculations, but it also means that data 
must be transferred to the card for process- 
ing and back to the host when processing is 
completed. The time it takes to do this is 
called the transfer time. Cards that use the 
host’s memory have zero transfer time, but 
may not operate as fast. In the final analy- 
sis, it is the overall time that’s important, 
so when reading published performance 
specifications, look to see whether they in- 
clude transfer time. 

Eiach of the cards stores its on-board mi- 
crocode in very fast RAM within the card. 
Since this RAM is not saved at power 
down, the host computer must reload these 
cards from disk before you can use them. 
This did not present a problem with any of 
the cards tested. Since some applications 
may require "turnkey" operation without 
loading from disk, some of the APs tested 
allowed you to replace the RAM with 
ROM containing the card’s microcode. 


The card will still have to be initialized, but 
the AP won’t have to access the disk. If a 
card also requires loading other tables, 
which some do. and if these cannot be 
stored in ROM also, then it makes little 
difference whether the microcode is in 
ROM or not. This is an important point if 
you desire “turnkey" operation. 

Since numeric processing speed is the 
primary rea.son for purchasing an AP, a 
comparison of performance was a must. 
Because all of the APs were accessed dif- 
ferently, aftercareful consideration we de- 
cided that the fairest performance test was 
the 1.024-point complex Fast Fourier 
Transform (IK FFT). This algorithm is 
commonly used by scientists to find cycles 
in data. We cho.se the FFT for our testing 
for several reasons. First, it is well known. 
Had we simply invented an algorithm, re- 
sulting times would have meant little to 
readers. Second, it is a commonly per- 
formed operation and its time is, therefore, 
of .some importance. Third, the FFT al- 
lows for a great deal of parallelism. The 
more that an AP card can do at one time, 
the better it will fare in the FFT. Finally, 
because it is such a common operation, all 
of the cards tested provided support for the 
I K complex FFT. 

Much thought was given as to whether 
the real FFT, which is an FFT of real num- 
bers rather than complex numbers, was not 
a better test. The primary argument favor- 
ing the use of the real FFT was that labora- 
tory data is more often real integers than 
complex. However, not all of the card 
manufacturers reviewed provided separate 
real FFT algorithms (a real FFT can al- 
ways be performed using the complex FFT 
algorithm). The idea was to compare the 
capability of the cards, not whether the 
manufacturer had included a specific algo- 
rithm or not. However, since measured 
data is so often real, we noted whether the 
manufacturer provides optimized real al- 
gorithms. 

We measured the times for the FFT on 
an 8-MHz IBM PC AT with a 30-mega- 
byte hard disk and 5I2K of memory. All 
measurements were made with a stop- 
watch by performing enough FFTs to have 
the total time exceed 10 seconds. Times 
li.sted are per FFT. Although included in 
the FFT time, the transfer is also broken 
out separately. We could not directly mea- 


•sure transfer times, but got them from doc- 
umentation supplied by the manufacturer. 

Data Translation 7010 

The Data Translation 7010 array processor 
is a .surprising card. It must be the strang- 
est-looking card that I have ever seen. The 
Am29325 arithmetic unit, located towards 
the rear of the card, has a gigantic heat 
sink — almost the size of a deck of 
cards — sitting atop it. This heat sink pro- 
trudes into the adjoining card slot, far 
enough back that it would not interfere 
with a half-card in that slot. I checked it af- 
ter a few minutes’ operation and it does get 
hot, however. 1 purposely left the card op- 
erating for an extended period with the 
AT’s top removed and experienced no 
problems. Data Translation is expecting a 
CMOS version of the 29325, which will 
make a greatly reduced heat sink possible. 
Once you get past its strange appear- 
ance. the DT7010 is an admirable card. 
Even though it supports only floating 
point, the DT70IO card was the fastest 
floating-point card tested, faster even than 
most integer cards. And it accomplishes 
this with a IK) bus! The DT70I0 gains 
much of its speed from using a very large 
instruction word (56 bits). Each instruction 
contains command fields for six different 
processors on the card. It is therefore po.s- 
sible to perform several different opera- 
tions in one clock cycle. In addition, the 


iM F A C T FILE 


Data Translation 701(1 
Data Translation Inc, 

100 Locke I>r. 

Marlbi>n).MAOI752 

(6I7)4SI-37(X) 

List Prices: DT70l0array pnK'fssor. 
S4,W5. MACH Snhroiftinv library . $1,495; 
MACH MicnicKxJc As.scnibler and Simula- 
tor. S 1 .495; MACH Suhroinine Library with 
Mienvode Assembler and Simulator pack- 
age. S2.495: User manual witfaiuf board or 
softvkaa*. $95. 

In Short: nie DT701()«»nly dtvs floating- 
ptiint calculation, but it was the fastest tloal- 
ing-point card tested. It comes w ith a useful 
diagnostic disk, and its divumentation is 
clear and well indexed. 
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The fastest floating- 
point card tested was 
the Data Translation 
7010, faster even 
than most integer 
cards. It gains much 
of its surprising 
speed from its use of a 
very large f 56-hit) 
instruction word. 


architecture includes four pipeline regis- 
ters, which are used to prefetch or get new 
intructions ready from the on-board micro- 
code storage area while the processor is 
working on different ones. 

Included with the card is a diagnostic 
disk containing a single program, TEST. 
This program presents a menu of tests that 
you can run when you unpack the card. 
These are the same tests that the company 
runs before shipping, so you can use them 
to test for any damage during shipping. 
You should keep this disk in a safe place in 
case the card develops problems. 

Although the DT70I0 appears within 
the host's address space, you can strap it to 
any 64K address within the first I mega- 
byte. After selecting a hardware address 
that does not conflict with the host, you 
follow a simple procedure in the manual to 
install the software at that address. Al- 
though, theoretically, you could install 
multiple DT70I0S in the same host (at dif- 
ferent addresses). Data Translation's soft- 
ware package does not support this. 

Optional, but a must purcha.se, is the 
MACH Stibrotithte library. Different ver- 
sions of this library provide support for 
Microsoft FORTRAN, IBM Professional 
FORTRAN, Ryan-McFarland FOR- 
TRAN, Microsoft C, and Lattice C. An in- 
troductory manual gives you an overview 
of the library's capabilities and a good feel 
for the card itself. A separate manual that 
comes with the library documents each 
routine, listing the calling sequence, ex- 
plaining its function, and giving its execu- 
tion time on both a PC and AT. The system 
comes with routines for performing most 
real and complex matrix operations. 


To use the library, the calling program 
must initialize the card by calling the con- 
trol routine APINIT. This routine loads the 
DT7010's microcode from disk into its 
code memory. Once this routine is com- 
pleted, the calling program can call any of 
the other routines in the library. The spe- 
cial routine APWAIT ensures that the op- 
eration is completed by not returning to the 
calling program until the DT70I0 is idle. 
You shut down the card at the end of the 
calling program by calling APEXIT. 

A separate package, the MACH Micro- 
code Assembler and Simulator, allows 
you to program the card and includes a 43- 
page IMnciples of Operation section de- 
scribing almost every aspect of the card's 
architecture. The simulator comes in a li- 
brary, much like the high-level language 
support libraries. However, this library is 
not built to access the DT70I0, but rather 
to emulate it by performing the AP func- 
tions in software. This simulator is com- 
bined with the debugger to allow the ptt)- 
grammer to test microcoded routines on 
any PC compatible without using the 
D'17010 itself. The debugger supports sin- 
gle stepping, breakpointing, examination 
of flags and registers, and so on. This ap- 
pears to be a quality package for micro- 
codedevelopment. 

Although more expensive than most of 
the other cards tested. Data Translation's 
DT70I0 is a class act. The documentation 
is clear and well indexed. The excellent di- 
agnostics make the card easy to operate. 
Finally, it had one of the best times on the 
IK FFT performance test. And the real 
FFT algorithm provided was even faster. 
You can't get much better than this. 


MarincoAPB-3016PC 

MarincoAPB-3024AT 

Marinco Computer PitKlucts markets three 
array pitKessors for PC compatibles: the 
PC-bused APB-30I6PC and APB- 
3024PC, and the AT-bused APB- 
3024AT. In addition, Marinco makes 
available special versions of the 3024 for 
the AT&T 6300 and the Olivetti M24. We 
reviewed the 30I6PC and 3024AT (the 
3024PC is functionally identical to the 
3024AT). The 3016 is a conventional 16- 
bit integer array processor. The 3024 was 
the only AP tested that had both 16-bit in- 
teger and floating-point capability, the lat- 
ter using a Marinco 24-bit format. 

Having both formats available in one 
AP can be a great advantage if you want to 
use the AP for a variety of applications. As 
noted earlier, integer operations are often 
much faster than floating point, and this 
case was no exception. Notice in the per- 



F A C T 


FILE 


Marinio .\PB-,M)I6K' 

Marinoi 

Marinco Compuler I’lxxlucts 
M52()bcrlm Dr. 

.San Diegii. CA 92121 

(80())421-4H()7 

(K(X))42I-4K()K(inCalil.) 

I.lM l»rkts: APB-3()I6K\ S2.995; APB- 
3()24AT. $3,995. Sinnie-Predsum \'evu*r li- 
brarv : viltwan; w ith MXJrcc code. $ 1 .2(K); 
executable cixle only. $4(K). Kxtftulftl-Pred- 
sion Vccior library ; st>l‘t\».are with source 
cixle. executable ctxie only . S.StK). 

Sinnal-PriKrssinfi library ; Milmaa* with 
source code. S 1 .5(K); executable code only. 
S5t)(). E-xeiutivr Uiilirx library: siiltwaa* with 
source code. SI ,2(X). executable ctxJe only. 
$4(K). (irafPok library: stit'tware with source 
Cixle. S9(X); executable cixle only . S.^X). 

HI ASM. high-level assembler package (in- 
cluding development soltware. APMON 
window -based monilor'debugger. Executive 
Utility library J: w ith source cixle. $S.7IX); 
with executable Cixle only. $2.9(X), 

In Short: I'his array pnx'essor was unique in 
that It was the imty one tested that had both 
lloatmg-point and integer capability , which 
is useful if you w ant the array pnxcssiK to al- 
low you to handle a variety of applications. 
Unfortunately . the card does not include a 
true diagnostic test, and the quality of the 
diK'umentation is inconsistent. 
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The Marina) APB- 
30 J6PC is a 
a)n\’eniional 15-hit 
integer array 
processor. The card 
is equipped with a 
program that 
performs sample 
calculations but lacks 
a true diagnostic 
program to verify its 
operation. 


The Marinco APB- 
3024 AT H'os the only 
array prinessor 
tested that had both a 
16-bit integer and a 
24-bit floating-point 
capability. Marinco 
markets an optional 
debugger and high- 
level assembler to 
support microcoding 
of t he 3024. 


called the Omega table must be loaded us- 
ing the special LOIX)MEGA call. At this 
point, you can use the card until you shut 
off the PC’s power. Although it uses a 
longer process than some other cards, the 
advantage is that you need only initialize 
the Marinco card once. And to make 
things a little easier. Marinco has provided 
examples for you to copy. 

Marinco markets a separate high-level 
assembler, called HIASM. to support mi- 
crocoding of the 3016 and 3024. HIASM, 
while not truly a language like Pascal or 
BASIC, does appear to be easier to use 
than most assemblers. To support it, Mar- 
inco markets a window-based monitor/de- 
bugger known as APMON. This monitor 
allows access to the registers on the card as 
well as supplying breakpoints and per- 
forming other functions. 1 can’t imagine 
anyone purchasing the assembler without 
the debugger. 

I very much like Marinco's mix-and- 
match philosophy, which allows you to 
match the required software with the prop- 
er hardware. Marinco's cards turned in ex- 
cellent performance test times. If you need 
either a fast integer card or an integer/float- 
ing point switch-hitter, there is a Marinco 
card for you. 


■ Marinco’s mix-and- 
match philosophy allows 
you to match the required 
software with the proper 
hardware. 


formance tests that the integer FFT times 
for the 3024 are one-third those of the 
floating point. Marinco supplies even fast- 
er FFT algorithms for real input — the 
DT70 1 0 was the only other card to do this. 
The only reservation is whether Marinco’s 
24-bit floating point has sufficient resolu- 
tion and range. 

The 3024’s program and data memory 
were independently strappable to any 32K 


boundary. The 3016 required a PAL (pro- 
grammable array logic) modification at the 
factory to change program and data memo- 
ry. Unfortunately, while the cards come 
with programs that perform sample calcu- 
lations, neither card came with a true diag- 
nostic test program to verify its proper op- 
eration. 

The quality of Marinco's documenta- 
tion is inconsistent. Some of the diagrams 
appeared to be reductions of larger sheets 
and were too small to be read clearly. The 
Hardware Reference section describes the 
AP card purchased. Each optional library, 
which includes the Single-Precision Vec- 
tor, Signal-Processing, Extended-Preci- 
sion Vector, and GrafPak libraries, comes 
with its own documentation. Source code 
is also available for each. 

To use the card, the user code first ini- 
tializes the address of the cards in software 
with the SET APB call and then loads the 
microcode contained in two different files 
via the QLOADP call. Finally, something 


Sky321-PC/AT 
Model 3261 

Sky is one of the older names in array pro- 
cessing, The company makes APs for 
many different computers. The 321- 
PC/AT Model 3261 is the PC version of 



MFACT FILE 



Sk> 321-PC7AT Model 3261 

Sky Computers Inc, 

FtKH of John St. 

U)wcll.MA 01K.S2 
(617)454-62(K) 

1 Ast Prices: Sky .32 1 -PC7AT Model .126 1 . 
S2.3(X): i>piional C Compiler. Model 
TCNCB-O. S.^X). 

In Short: 'Phe 32 i is designed to W’ork with 
Sky IK other analog-iivdigital data coltccliofi 
cards and can pnx:css the data coming fntm 
them in real time. 
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PROBLEM: There’s just no easy way to move from one 
software program to another. 

THE SOFTLOGIC SOLUTION: Software Carousel 



Now you can keep up to 10 programs 
loaded and ready to run. 

Hard to believe, but some people are 
happy with just one kind of PC software. 
Well, this is not a product for them. 

But if youVe someone who 
depends on many packages, all 
the time— someone who’d use 
several programs at once if you 
could, well now you can. With 
Software Carousel. 

Why call it “Software 
Carousel”? 

In some ways, Software 
Carousel works like the slide 

t )rojeaor you’re used to. You 
oad a handful of pictures, view one at a 
time, then quickly switch to another. A 
simple idea, with powerful possibilities 
for computing. 

Here’s how it works. When you start 
Software Carousel, just tell it how much 
memory you have, load your software and 
go to work. 

Need to crunch numbers? Switch to your 
spreadsheet. Need your word processor? 
Don’t bother saving your spreadsheet file. 
Just whip over to your document and do 
your work. Snap back to your spreadsheet, 
and it's just like you left it. 

With up to ten different programs at your 
fingertips, you’ll have instant access to your 
database, communications, sfjelling checker, 
spreadsheet, word processor, RAM resident 
utilities, languages, anything you like. 

Reach deep into expanded memory* 
This could be the best reason ever for 
owning an expanded memory card, like the 
Intel Above Board, AST RAMpage, or any 


card compatible with the L/I/M Extended 
Memory Standard. 

Software Carousel puts programs into 
this "high-end” memory for temporary 
storage when they’re not in use. And 

switches them back out when 
.you want them. It’s fast, effic- 
ient, and easy. 

If you want, Sofnvare Car- 
ousel will even use your hard 
drive for swapping. Just allo- 
cate a portion for storage, and 
go to work. 

Sidekick, Superkey 
and Ready. All at the 
same time. 

You know what happ)ens if 
you try loading two or more RAM resi- 
dent utilities at once. You 
get crashed keyboards, 
frozen screens, all kinds of 
interference between pro- 
grams fightir^ for control. 

With Software Carou- 
sel, you can have as many 
accessories and utilities on- 
tap as you want. Just load 
different ones in different 
Carousel partitions. Since 
they can’t see each other, 
they can’t fight. 

The easy way to 

maximize rC power. 

With all this power, you 
might think Software Car- 
ousel is complicated and 
difficult to use. Not so. Par- 
ticularly when you com- 
pare it to other programs 
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like Windows and TopView. 

Set it up once and St>ftware Carousel 
remembers forever. Better still, Carousel 
will kxik for the programs you use most 
often and optimize them for quickest 
access. 

The way we see it, there are certain 
things you have a right to expect from your 
computer. Access to your software is one 
of them. At just $59.95* a copy. Software 
Carousel is the best way to get it. 

See Software Carousel at better com- 
puter dealers everywhere. Or order today 
by calling 800-272-9900 (603-627-9900 
in NH), or mail the coupon below. If 
you find this product does not meet our 
advertised claims within 30 days of 
purchase we will arrange for a prompt 
refund. 


*pluft $5.00 shipping and handling. 



4X 

BX 

12X 

16X 

Wbfd 

Star 






1-2-3 





BPI 






With Software Carousel 
rurtnir>g in RAM, you can 
load a progr^ and retrieve 
a (lie up to 15 times faster 

Test conducted on an IBM XT 


^^Software CarouseP59^^* 

.copies of Software Carousel at just 


YES! Send me_ 
$59.95*each. 


Name 






Check Enclosed D 

VISA □ MC D AMEX □ 



Signature 



SoftLogic Solutions, Inc. 
530 Chestnut Street 
Manchester, NH 03101 
800-272-9900 
(603-627-9900 in NH) 


ScyrLoGic 

SOLUTIONS 


Call today: 800-272-9900 


550 
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Performance Ibsts: 
Array Processors 


W e tested array processors using the 1,024*point 
complex ^st Fourier Transform (1 K FFT) algo- 
rithm, whk^ is an algorithm commonly used by 
scientists. This ^gorithm is used to cMermine the 
cycles in data->for instance, the cyclical nature of 
stock prices. Aittniugh the 1 K FFT is numericalty in- 
tensive. the execution time is basically insensitive to 
variations in the data. Therefore it makes little differ- 
ence in execution time if the data consists of ail zeros 
or wildly different numbers. 

The testing environment consisted of an 8-MHz 
IBM PC AT with a 30-megabyte hard disk and 512K 
memory. The result given in mtlltseconds, repre- 
sents the execution time per FFT. All measurements 
were made with a stopwatch. In order to be able U) 
time the operation, we made sure that the total num- 
ber of executions gave a result in mcess of 10 sec- 
onds; we then divided the result by the number 
of executions. 

Each bar in the chart indicates the average time for 
the operation, which includes both the calculation 
and the transfer time between the array processor 
and the host CPU. Transfer times could not be mea- 
sured directly, but were derived from the documenta- 
tion supplied by the manufacturer. MmII rrotice that 
the two products from Systolic Systems show a 
transfer time of zero. These cards rely on the CPU 
arxf memory of the host computer. As a result, their 
execution times are nriore than four times slower than 
those of the other cards tested. The only advantages 
are that by using the hostb memory, the Systolic 
products avoid conflicts with already Installed 
memory and don't require separate program- 
mlr^g languages. 

AH of the cards tested support the 1 K complex 
FFT; however, only the Marirxx) APB-3024AT sup- 
ports both floating^ioint arfo integer calculations. 
Products such as the OT7010 from Data llanslation 
that are capable of parallel processing will have 
mlich faster execution times for the algoritivn. Keep 
in mind that test results for floating-point and integer 
calculations are rrot comparable. 


1 K FFT Floating-Point 
Calculaticms 

□ Caloilalloa time 
I I TVantler time 
(T mes given in milliseconds) 


7S 


1 


Dow not 
perform this 
function. 


Does not 
perform thie 
function. 


OnOlO APB-3016PC APB-3024AT Sky 321 -PC/AT PC100-32 PC100-B4 

Data Translation Marinco Marinco Model 3261 Systolic Systolic 
Inc. Computer Computer Sky Computers Systems Inc. Systems Inc. 

Products Products Inc. 


1KFFT Integer 
Calculations 


- Ooesnot - 
.perfonnthis. 
function. 


mi 


)t Doesnot - 10 

_peflormttii«____per1onTHhi8_ g 
funcfion. function. 


DT701C APB-3016PC 

Data Translation Marinco 
Inc. Computer 

Products 


APB-aQ24AT Sky 321 -PC/AT PC100-32 PC1S0-M 

Marinco Model 3261 Systolic Systolic 

Computer Sky Computers Systems Inc. Systems Inc. 
Products Inc. 


Sky's family of 16-bit integer, digital-sig- 
nal processing cards. 

The 321 is different from the other 
cards tested in that it is designed to work 
with the Sky analog-to-digital (or similar) 
data collection cards. The 321 card can 
process data from the data collection card 
in real time. A lO-megabyte-per-.second 
alternate input and output bus, which al- 
lows input and output processing to be 
handled as a continuous process, is located 
on the top of the 32 1 . You use an included 
ribbon cable to connect this bus to the data 
collection card. As a result, even though 
each Sky microprogram can perform only 
one function, the Sky card is able to accept 
entire program ROMs. If you would like to 


perform more than one operation, you can 
"cascade.” or hook, multiple 321 cards 
together. 

For performing more typical AP appli- 
cations. the 32 1 can be fed data via the PC 
bus just like the other cards tested. In this 
mode, the 321 forms a nice integer-pro- 
cessing card. 

Unlike other array processors that come 
with one or very few microcode libraries, 
each containing many entry points that 
perform different functions, the Sky card 
comes with many different microprograms 
that each perform one function. As a re- 
sult. every time you want to perform a dif- 
ferent function, you must load a different 
microprogram. This could prove to be a 


problem for applications that are not dedi- 
cated to a single function. However, the 
card can be quickly reloaded in as little as 
50 milliseconds if the routine is already in 
the host's RAM. 

The data memory on the 32 1 maps into 
128K of host memory area. The system 
comes with straps that let you start this 
128K on any 64K boundary between ad- 
dresses 40000H and BOOOOH. Although 
this approach is not a problem with dedi- 
cated signal-processing PCs without video 
displays, the presence of a video adapter 
limits the host to 512K of conventional 
memory. 

The manual provided with the card is 
large and clear, with large chapter dividers 
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PROBLEM: The more experience your hard disk has, 
the harder it has to work, 

THE SOFTLOGIC SOLUTION: Disk Optimizer 



Your hard disk will nm ^ter when it\i 
not chasii^ around after hies. 

Remember the old days when your hard 
drive was new? Remember that smooth, fast, 
slick performance? Those quick retrievals, 
rapid saves, lightning'like database sorts? 

ever siiKe, DOS has been doing its 
best to slow your hard drive down. Not 
by slowing cfown the motor, but by 
breakir^ your files up into pieces. 

Storing different chunks in different 
places. Data files, programs, over' 
lays and batches that started out 
in one seamless piece are now 
scattered all over. 

Loadii^ is slower. psiicent fhacmentahon 

Sortins is slower. "n* ■»»» ww ni** i*- 

_ . . thmske to retrieve. 

Retrieving, backing'Up. 

Everything takes lon^ because 
your disk has to worlc harder. 



back together where they belor^. Next time 
your drive reads it, there’s just one place 
to look. 

And the results are often 
»o / dramatic. Reading and writing 
*** / times may be cut l^ as much as 

*^TTMf I two thirds. E^tabase sorts that 
used to take hundreds of head 
moves rK)w proceed quickly and 
efficiently. And since head move- 
ment is now at an absolute mini- 
mum, your disk drive will lead 
a longer, more productive life. 

Analyze, scrutinize, optimize. 


Problem is, it’s somethir^ that ha^)ens so 
gradually you may tjot notice the difference. 
At least, not until you see the dramatic 
improvement after using Disk Optimizer. 

File fragmentation — It's a problem 
you can see. 

\l^tch your hard drive the next time it 
reads or writes a file. Each “blip” of the LED 
means the drive-head is moving to another 
place on the disk— either to pick up or lay 
down another chunk of data. 

And the truth is, head movement takes 
time. Far more time than actual reading and 
writing. What’s worse, all this head move- 
ment causes extra wear and tear that can 
shorten the life of your drive. 

Disk Optimizer — limes up your disk 
by cleaning up your files. 

Disk Optimizer vrorks by finding all the 
scattered pieces of your files and putting them 


r 


Before you optimize, you’ll probably 
r longer jq anslyzc. So Disk Optimizer 
shows you, in percentages, how much 
fragmentation has taken place— on the 
entire disk, in individual 
directories, or for groups of 
files you specify usii^ global 
or wildcat names. 

Plus, there’s built-in data 
security that lets you assign 
passwords to as many files or 
file groups as you want. 

And the File Peeker gives 
you an inside look at the 
structure of files. It’s a great 
way for non-programmers to 
learn more about computers 
and a powerful tool for 
professionals who want to 
analyze the contents of their 
disks. 


even better than before. Not only will it 
optimize your disks in far less time than it 
used to, but it actually speeds up retrievals 
even more by letting you give priority treat- 
ment to your most used files, like programs 
and batches. 

When you think about it, it’s simple. 

The longer you own your hard drive, the 
more you come to depend on it. But the 
longer you wait to get Disk Optimizer, the 
less performance you’ll get. 

Use it just once and discover what thou- 
sands of satisfied PC users already know- 
$59.95’ is a small price to pay to restore 
the speed and performance you count on. 

See Disk Optimizer at better computer 
dealers everywhere, or order nxlay by call- 
ing SoftLogic Solutions at 800-272-9900 
(603-627-9900 in NH). Or mail the cou- 
pon below. 


Get your hard disk back in 
shape— with new improved 
Version 2.0 

Hard to believe, but new 
Disk Optimizer Version 2.0 is 


^Disk Optimizer ^59^^ * 

YES! I want to put the zip back in my hard disk. 

Send me copies of Disk Optimizer right away. 

Name 


■n 


Company- 
Address 


City 

Check Enclosed □ 
Card § 


_Statc/Zip_ 


VISA □ MC □ 
Exp. Date 


AMEXD 


Signature 

SoftLogic Solutions, Inc. 
530 Chestnut Street 
Manchester, NH 03101 
800-272-9900 
(603-627-9900 in NH) 


SotLock: 

SOLUTIONS 


L 


Call today :800-272-990Q, 


*plvs $5.00 shipping and handling. 
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■ THE SCIENTIFIC PC 



Most array 
prwessors come with 
a few micr(K(KJe 
libraries, each 
perfonning many 
functions. ButtheSks 
32! -PC! AT MM 
3261 comes with 
mcuiy microprogroffis 
that each do one. To 
execute several 
functions, you hook 
up multiple 32 Is. 


■ Systolic Systems 
includes a good 
diagnostic program with 
the PC 100s that displays 
a table of pass/fail 
results. 


diHl a gixxl index. A diagnostic program is 
supplied with the card to verify proper in- 
slalialirm. Although not menu driven, this 
program is thorough, clear, and easy to 
use. The dix;umenlation. which includes 
the Texas Instruments manual on the 
.?20l0 microprocessor, makes it clear that 
•Sky ex|)ecls the user to microprogram the 
■Ul. Sky includes a 32010 assembler and 
sells an optional C compiler for its AP, and 
Its SKYUbB debugger contains all the 
usual features, such as breakpoint and sin- 
gle stepping. 

The Sky 32 1 is a sound integer AP.es- 
[Kcially designed for standalone, turnkey, 
iwd real-lime applications. 


Systolic Systems 
PClOO-32 
Systolic Systems 
PC 100-64 

Systolic Systems markets two floaling- 
|Xiinl array prixiessors for the AT: the sin- 
gle-precision PCIOO-32 and the double- 
precision PC 1 00-64. These two processors 
differ Irom the other APs tested in that they 
have no microprocessor or memory of 
their own. relying instead on the intelli- 
gence and memory of the host AT. This 
creates certain advantages and disadvan- 
tages. 

The most obvious disadvantage is a se- 
rious degradation of speed. The PCI(X)-32 
required four times as long to complete the 
I K complex FFT performance lest as some 
of the other cards we reviewed. Another 
serious con.sequence is loss of concur- 


rency: the host processor is not free to per- 
form other tasks while the AP is perform- 
ing its computations. 

At the same lime, this architecture has 
several important advantages. Since the 
PC 100 uses the host’s memory, it doesn't 
have to transfer data from the host’s mem- 
ory area into the AP’s memory before per- 
forming the calculation, and then back 
again afterwards. Furthermore, there is no 
need to strap the card to any particular ad- 
dress to avoid conflicts with already in- 
stalled memory. By using the host micro- 
processor, programmers of the PC 1 00 do 
not require separate software development 
Uxrls, nor must they go to the trouble of 
learning a new instmetion set. 

Interc’slingly. Systolic Systems markets 
a separate library, called MathPak 87. that 
provides the very same high-level lan- 



F A c r 


FILE 


Systolic Systems PC 1 00-32 
Systolic Systems PCIOO-64 
Systolic Systems Inc. 

106S E. Brokaw Rd. 

San Jose. CA 95131 
(800)621-0854.ex(. 123 
(408)286-0421 

Ust Prices: PClOO-32. $4,240; PCIOO^. 
$4,485: MathPak 87 librao'. $495. 

In Short: The single-precision PClOO-32 
and the double-precision PC 100-64 have no 
microptrocessor or memory of their own. us- 
ing. instead, those of the AT. This results in 
slower speeds, but you don’t have to worry 
about conflicts with the installed memory. 

CiRCU W ON READER SERVICE CARO 


guage routines but doesn't use the PC 1 00. 
Although this package is not as fast as the 
PCIOO package, it requires no special 
hardware other than an 8087 or 80287 
math coprocessor. MathPak 87 can come 
in handy for programmers developing 
code because it reduces the number of ex- 
pensive PClOOs necessary. 

The documentation currently being 
shipped with the PCIOO is woefully inade- 
quate. The routines available to high-level 
languages are described clearly and com- 
pletely. and useful examples arc given, but 
the manual describes some earlier hard- 
ware implementation. Much of this section 
is inaccurate and misleading. By the time 
you read this, however. Systolic Systems 
should be shipping a new three-ring binder 
manual that addresses these criticisms. 
The PCIOO package contained support for 
IBM Professional, Ryan-McFarland. and 
Microsoft FORTRAN; Microsoft, Lattice, 
and Computer Innovations C; and Micro- 
soft Pascal. 

Systolic Systems includes a good diag- 
nostic program with their array processors. 
This program automatically and rapidly 
performs several different types of calcula- 
tions, displaying a table of pas.s/fail re- 
sults. The presence of all “pass” respons- 
es verifies proper functioning of the board. 
The PClOO-32 worked properly on both 6- 
MHz ATs and the newer 8-MHz ATs; 
however, the PC 100-64 reviewed had not 
been updated to work on 8-MHz ATs. An 
8-MHz version of the PClOO-64 should be 
available soon. 

Although the PClOOs could not match 
the operation of the other AP boards in PC 
Labs IK FFT performance lest, its perfor- 
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The single-precision 
PC 100-32 from 
Systolic Systems, 
without its own 
microprocessor or 
memory, relies on 
the CPU and 
memory of the host 
AT. The host, 
therefore, cannot 
perform other tasks 
while the AP is doing 
computations. 


The double-precision 
PC 100-64 also relies 
on the host's CPU. 
Asa result, 
programmers who 
u.se either of the 
Systolic Systems 
PC 100 cards do not 
need .separate 
sc^vare dex'elopment 
tools, nor must they 
learn a new 
instruction set. 


rjlj^ EDITOR'S 
m CHOICE 


. Data Translation TOIO 
. MailncoAPB^MPC 

If price is not a consideration. Edi- 
tor's Choice goes to the Data Trans- 
lation 7010. Although it supports 
only floating point, it was the fastest 
floating-point card tested— faster 
even than most integer cards. The 
card is easy to install and comes 
with cm excellent diagnostic pro- 
gram. 

For those of you who are on 
more limited budgets, the Marinco 
APB-J016PC will also give you ex- 
cellent performance, and at a rea- 
sonable price. Not only is this the 
only array processor we tested that 
offers both 16-bit integer and float- 
ing-point capability, hut it was also 
one of the fastest cards tested. 


mance was much better than that of a sim- 
yle numeric processor. For applications 
that do not require extreme performance, 
the unique architecture of the PCI 00s and 
the support of the MathPak 87 library give 

them unique advantages over their com- 
petitors. SS 

Stephen Randy Davis is a frequent contrib- 
utor to PC Magazine. 




thefomiula 

for 

great looking 
documents. 


TfechWritcr’^" is a powerful 
technical word processor for PCs and 
compatibles that shows you on screen 
exactly what you’ll get on paper. Math, 
chemical, Greek, diacritical marks, 
oversize brackets, sub- and 
superscript— 
everything. A cHj 
B oston Computer 
Society reviewer said, 

“Tich Writer is soEdly 
amstructed so that when it 
looks right on the screen, it will 
print correctly on paper." 

TfechWriter displays and prints 
nearly 300 scientific and technical 
characters. An optional font generator 
lets you 
create custom 
characters. 

Itch Writer 
helps you 
make complex 
Afluai dis*. material crystal 
clear. And. (unction keys, menus, 
on-line help, comprehensive 
documentation, colorcoded keyboard 
overlay, arxi automatic footnotes, 
contents, and indexes make document 
preparation easy. There’s even an 
optional 120,000-word spelling 
checker. 

TechWriter $395. Font maka' $50. Spdling Checker 
$50. Visa and MasterCard welcume. In^xmation or 
orders, caD (617) 899-7244, or write CMI Software. 
1395 Main Street VS^tham. MA 02154. Supports 
popular dot matrix, letter quality, and laser printers. 




CMI 

Software 
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Look At What The Editors Are Saying ! 

PC Magazine Editor’s Choice 


Standard-286 II 

8 M Hz /O Wait State 

“The only thing standard with the CompuAdd Standard-286 II that 
I tested was its AT compatibility and its name. With its 8-M Hz clock, 
zero wait state, speed and reset switches, and six 1 6-bit buses, the 
Standard-286 II stands out from its competition. ..its performance, 
features, and price are enough to make me want to take it home. ' ' 

Vincent Puglia PC Magazine Vol 6#3 

"In Short: Low base price, a Phoenix BIOS, the ability to switch 
speeds with rebooting, and a reset switch make this one of the best 
of the bargain compatibles. VcMagazmevoi 6*3 

• 8MHz Speed 

• OWait State • AT Style Keyboard 

• Intel 60286 • Phoenix BIOS 

• 200 Watt Power Supply • 512KRAM 

• Clock/Calendar w/Battery Back up • 1.2MB Floppy Drive 

Now Only .... $995 



,Mow A vailablCj, 


Standard-286/10 


• 10MHz Speed 

• Phoenix BIOS 

• Intel80286 

• ZOOWattPowerSuppiy 

> Clock/Catendarw/BatteryBack-up 


Standard-286/12 


» 1,2 MB Floppy Drive 

> 512KRAM 

• Dual FioppyiHard Disk Controller 

> AT Style Keyboard 


$1049 


> l2MHzSpeed 
• 512K RAM Expandable 

to 1 MB on Matnboard 

> 1 2MSFIoppyContro)ler 

> ClockTCalendarwfBatlery Back-up 


$1895 


■ Intel 80286 Proceasing Power 

■ 200 Watt Power Supply 

■ Dual Floppy/Hard Disk Controller 
‘ AT Style Keyboard 

• OneYearWairaniy 


Flash Card’‘20 

Western Digital controller 
• Boots from Flash Card 
• 20MB 3V2” Hard Disk 
• One Year Warranty 
' Installs in minutes 
• Shock mounted 




Flash Card-30 


$429 


MAGAZINE 


Editor’s Choice 

"For those more concerned 
with budgets theStarKlard 
Brand Flash Card- 20 and 
Flash Card-30 stand out as 
the best low<ost choices 
We also like their straight- 
(orwardand honest simplicity 
Either product would be a go^. 
honesi addi i ion to you r PC 
Winn L Rosch PC Magazine 
Vol. 6 #3 


Western Digital controller 
Boots from Flash Card 
SOMBSVi” Hard Disk 
One Year Warranty 
Installs In minutes 
Shock Mounted 


$495 



CompuFtcId 

^"Personal Computer Products"] 




Call Toll Free: 

800 - 531-5475 


TechSupport InTexasCall 

800-527-3125 512-250-5541 


12303-G Technology 


Austin, TX. 78727 







Super Savings, Service & Support ! 

Discount Prices on Brand Name and Standard Brand Products... 


TURBO-ae 


Keyboard selectable clock speed 

I, • ATtm style keyboard 

/ • 256Kexpandableto640K 

\ on motherboard 

- * Sexpansionslots 

" ^ ' • |ntel8088-2(4 77or8MHz) 

• 1 -; 


/ 


l-SBOKhalf-heightdrive 




$495 


*J 



mmrnm. 


JS 


IBM PC-AT. IlM PC-XT^ 

• Dualfioppy/harddrive •2S6KRAM 

controller • Two360Kfloppydrives 

• 2S6KRAM • Expandableto640Kon 

• One1.2MBfioppy onmothert>oard 

I ! $2495 $1195 






■CAREER STARTER KIT” 

- Everything You Need To Begin Serious Computing Immediately! ! 


BUILD YOUR OWN TURBO 



Only $895 

Monographics Capability Included 


Standard Turbo-88 


Printer 


IBM compatible Standard Turbot system 
with Intel 8068-2 (4.77-8MHz) processor. 2S6K 
RAM expafKlabie to 640K on main board, artd 8 
expansion slots. Hall-beight, double- sided dis- 
kette drive, diskette drive controller, Hercules 
compatible monochrome graphics adapter 
card with parallel port. 135 watt power supply 
and AT(tm)stylekeyboard. 


100 CPS dot matrix 80 column printer with 
friction and iracior feed and all-points- 
addressable graphics capability. 


Software 


MS-DOS 3.2, ZEN Word (word processing & 
spell checker) ZEN Calc (spreadsheet) and ZEN 
Link (communication package). 


Monitor 


High resolution ( 750 x 350 ) amber mor>o- 
chrome monitor with 12*’ display screen. 


Accessories 


200 sheets conllnuoueform paper, printer 
cable.and lOblank diskettes. 



’“'‘Sir’’ 









.s'® 


y--, '-■-aiiFir 


The TURBO Board stands out from the competition: 

• Migh-s poo d8088-2processor. • KeyboardiockclrcuM 

keyboard swilchable between • TurboLEOclrcuit 

4.77MHzand8MHz • Hardware reset Circuit 

• 1024KB capacity with 2S6K chips • BIOS included 

(150ns or 120ns) •Gameport 

• On-board clock-calendar with • Sexpiansion slots 

battery back-up 

ADD ONS to complete the system: 

OiBkailaController(FDQ S39 

360KB Diskette Drive $99 

Keyboard $69 

25eKBRAMchlps(seiofnine) $29 

See our monitors and video cards elsewhere in this ad. 


IBM & AT are registered trademarks of Interruiiionai Machines Business Corp. 
Hercules is a trademark of Hercules 8 MS isa trademark of Microsoft 




Call Toll Free: 

800 - 531-5475 


re«nS>cMrt mTsaasCaU 

80PS27312S $12-250-5541 


'Personal Computer Products" 


tZSOdO Technology 


Austin. TX 7*737 











The Standard Solution!! 


CompuPldd 

IjPersona^Computer^raduc^ and Compatibles BRAND PRODUCTS 


Enhancement Products 
forBM' PC's 


SrANCV\RL*= MonoGraphicCard 

1 Hercules^ Compatible Monochrome Graphics Card | 


1 ^^ 

i 

1 

Text Mode 80 Col. x 25 Characters 
Graphics Mode 720 x 348 Pixels 

Parallel Port 

$99 


W/384K 


Multifunction Card 



384KRAM Parallel Pori 

Clock/Calendar Game Port 

Serial Port Software 


$125 


Monochrome 


Monitor 


Accelerator 


Monochrome Display Card Amber Monochrome Display CHAKSB CAKD ^ IMS 



MonoCard ^ ^ Q 

w/ParallelPort ^ ^ 


Color Video 


Color Display/ Cards 



ColorCard ^*70 

w/ParallelPort 

EGA Card 

640 X 350 Pixels ^1*70 
256K Display RAM / ^ 


I/O Cards 



ATl/O «7i; 

Serial & Parallel Port 9^0 
PC 1/0 

Also has a Clock/ ^*70 

Calendar&GamePort^ / ^ 



Samsung 

12" Rat Screen 

WithTih& ^ 1 AQ 

Swivel Base ^ J. V ^ 



Intel 80286 Processing 
Power For ^ O O C 

ThePC 





1200 Baud 
Standard Brand 5^^ 

1 200 Baud Everex $129 
2400 Baud Everex $239 


Monitor 


EGA Color Monitor 


Power Supply | External Modem 



Samsung 
14" High 
Resolution 



150 Watt 
UL/CSA Usted 


$69 


1200Baud ^ I QQ 
FulyCompatible 


AT-MFC 


MuHtunction Card forAT' 


Memory Cards | Keyboards 



UpTol 5MB 
Memory Expansion . 
Serial &Para^ Port 
forlBMAT* 



MEM-576w/0K $39 

EMSPCw/OK $109 
EMSATw/OK, $129 


For The IBM- PC or XT 




5151-(Rcturcd) $69 

AT Style $69 


No Charge For UPSCrourKt 
Shipping No Surcharge For 
MatterCvdorVISA Fortune 1000 
Purchase Orders Welcome 
Warranty Work Requires Proof - 
Of-Purchase Arvd Return 
Authoriration Nurrtber 
Hercules and Hayes are trademarks 
ot their respective companies 





Call Toll Free: 
800-531-5475 


12303G Technology Blvd. Austin, TX 78727 


T«en Support IrtTciatCali 

800527-3125 512-2S0-SS41 

















HARD DISK professionals 

Full Documentation • Illustrated Manuals • One Year Warranty • Toll FreeTech Support* m 


K^ir^iQ^riK 

^<^1 III ii^^i luy 


Quality Hard Disk Drives For AT- Compatibles 


• OneYearWarranty 

• 28 ms Average Seek Time 


Whitney Technology Flexures 
AndSliders 


• LinearVotce Coll Closed Loop 
Servo System 


Fail-Safe Automatic Actuator 
Lock 


Low Power-1 4 Watt Standby Power 


42MB $595 

70MB $895 



Hard Drive Kits 
for PC’s and Compaqs 



Hard disk drive, controller board, cables, 
mounting hardware, Installation manual. 
Compaq kit has Z'/z" shock-mounted drive. 

20MB $375 

30MB(RLL) $449 

20MB(forCompaq) $395 


Tape Backups 



Streaming Tape: 

Stream-20 by Teac for your PC and Stream 
60 by Wangtek for your AT. 

Stream-20 $580 

Stream-60 $757 


Teac or Panasonic 


V 2 Height 
Floppy Drive 


$99 



360K Floppy Drive 
For IBM® AT,„ 


$109 


Video? 

Vega EGA Deluxe 
Enhanced Graphics Adapter 
Compatible with IBM EGA 
Board, 256Kof Display RAM, 
Supports Popular Software 
Written forthe IBM PC. 


37% $369 


InBesotution. 


ASTSixPakPlus 


• 384K RAM 

• Serial Port 

• Parallel Port 

• Memory Expansion 

• Clock/Calendar 

• 2 Year Warranty 

Advantage!<l28K) S395 RAMpage!(256K) 



$195 

$259 SixPakPr8mium(256K) $299 


intel 


8087.3 $1 29 

8087.2 $159 

80287 $219 

Above Board/AT. . . $399 


Memory Chips 


64K 150ns.. 
256K ISOns. 
256K 120ns. 


NEC MuitiSync 
Monitor 


EPSON 


Adjusts horizontal 
frequency, up to 800x560 
resolution, supports TTL 
and analog inputs. 13" 
display. 


LQ-800 $609 

LQ-1000 $759 

FX.286 $575 

FX-85 $395 


LX-86 $259 


$599 


OKIDAIA 


192+ . 
193+ . 


$365 

$549 


ORCHID 

Tiny Turbo 286, 


(*rin<clon 
Cr«phl< Sytiemt 


» Uses 80286 Processor (8MHz) 

• Keeps Original 8068 In System 
> Processor Selectable To 

Insure 100% Compatibility 

• Optional 80287 Numeric 


H X * 1 2color Monitor S449 

HX-12E 

Enhance Color Monitor $539 


Processor 


>qfS/llOEK 


$379 


31 OA 

Monochrome Monitor . $159 


Our Policy: All prices irKiude tuily inhured UPS ground (Uiipping on all ordr>r<. shipped in continental U $ A No surcharge lor VISA MasterCard or 
UF^CCX) payments (Minimum purcha-se ol $50 on COO & nei lormorOo'M We accept Fortune 1000. Governmental & insitiuitonai outchase orders on a 
not ierin$ bas4 (wiih credit approval) at no udditionat charge Allow 7 days lor personal check and company checks lo Cir*ar No warranty work done 
wiltioul proot ot purchase 

Add t' satrn tart it a Texas lesidont Pirccs are subioct to change An r«ou<pmerit carries a new laciorv wecrarey An leturried items must be 
accompanied by a return author i7alKXt number andsubiect to a rrrstocking tee 

Corporate t Institutional Accounts Welcome: Our iMiKXiai accounts drviSion is dedicated to provrdHig the prompt piole&$iona< service leouired 
to keep your business runruryg snvxithly We accept PO 'dPi a net lerms baii|_lmin<mum order $50 pieasci otter next day shipping free fully 
insured UPS ground shipment We otter a run time techmcni stall lo answer any Questions inal mignt arise and to rnake last repa-< i= needed 
You Mnoitccthedillefence 

AST SoF-akr+is Adtfanl.iqe' end RAMpage' are rogisierer] irMtemarks ot AST Research Inc IBM PC-XT and PC-AT are registered traaemarks ot 
ltiternal>r>t>a< But-iness MdChmesCorporation Amdok CompnQ fpson iHayes Heicuiris Inlet Okidaia Panahonic. Prmceion Graphic Sysleme. and Teac 
... i..,».m..ksc.M>»..»,pocl.v»Compani»s CIRCLE 227 ON READER SERVICE CARD 


QimpuDtt'y,; 


OrderTollFree; 

800 - 531-5475 


In Texas Call: 512-250-5541 
Tech Support: 800-527-3125 
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HANGING THE 


RULES 


OF THE GAME 


The final answer for complex 
calculations may be non-Intel-compatible 
processors. These ‘ ‘computers on a 
card’ ’ cannot be integrated with the PC’s CPU, but 
they offer many other advantages. 


I n all too many situations, 80287 accel- 
erators and array processors just don’t 
meet the needs of scientists, engineers, 
or researchers. 

The Intel 8087 floating-point unit 
(FPU) is ancient as microchips go, and its 
younger sibling, the 80287, is not much 
better. Those interested in really heavy- 
duty processing will find these chips inad- 
equate, even with an accelerator. 

And while array processors are the un- 
disputed musclemen when it comes to per- 
forming a small number of calculations on 
a massive amount of data, they are not suit- 
able for applications that require a large 
number of calculations on a small amount 
of data. For instance, scientists are often 
unable to solve problems directly. Instead, 
they might start with an arbitrary guess at 
the solution, plug that number into the 
equation, and see whether it solves the 
problem. Then, depending on the answer, 
they would adjust the guess and plug it 


back into the equation. In this way, a sci- 
entist gradually zeros in on the correct an- 
swer. 

Newer processors with newer floating- 
point processors have been designed since 
Intel developed its 8087 and 80287 chips. 
They incorporate improvements in chip 
technology and they are good choices for 
solving such problems. National Semicon- 
ductor’s 32032/3208 1 CPU/FPU can ptt> 
cess floating-point numbers roughly three 
times faster than the 80286/80287 combi- 
nation, and Motorola’s 68020/68881 is 
roughly six times faster on straight numeri- 
cal computations. 

Plug-in accelerators using these 
chips — the non-Intel-compatible (NIC) 
cards — give PC users access to these alter- 
native processors. Due to the differences 
between microprocessor families, very lit- 
tle integration of NIC hardware with host 
PC hardware is actually possible. The 
NICs are really quasi-independent "com- 


puters on a card.” Besides the CPU itself, 
these cards must have their own clock cir- 
cuitry, memory, memory management, 
and floating-point pnxtessor. This self-suf- 
ficiency allows the plug-in cards to use 
wide 32-bit data paths, rapid processor 
clocks, and other such tricks to enhance 
performance. In some cases, the results are 
truly impressive. However, NIC cards do 
use the standard I/O channels — such as the 
keyboard, screen, and disk — of the host 
PC. which limits the data transfer rate to 
and from the NIC, 

One warning: as with the array proces- 
sors. you won’t be able to use the non-Intel 
cards to improve the performance of off- 
the-shelf software. This is typically not a 
problem, since you’ll probably need to 
write your own software for your specific 
number-crunching applications. Howev- 
er, it makes software support an important 
consideration. All of the NIC manufactur- 
ers provide the necessary a.ssemblers and 
compilers for their cards. 

Besides the speed benefits, program- 
mers who dislike the assembly language of 
the Intel card might like the fact that using 
these cards gives them access to a different 
instruction set — perhaps one more to their 
liking. Assembler progammers, for in- 
stance, particularly tend to like the 68000 
instruction set. Different CPUs also have 
different operating systems. Although 
UNIX look-alikes exist for the 80286. offi- 
cial System V UNIX ports exist for the 
32(X)0 family of microprocessors. These 
advantages make some NIC cards very at- 
tractive to companies and universities in- 
terested in creating the equivalent of a 
good-sized minicomputer out of an inex- 
pensive PC. 

To give you some idea of what is cur- 
rently available. PC Magazine examined 
several NIC cards manufactured by Defin- 
icon Systems, Opus Systems, and Inmos 
Corp. ; these cards incorporate the National 
Semiconductor 32032, the Motorola 
68020 and the Inmos T414 microproces- 
sors. Since each of these cards has a wide 
range of features and performs different 
functions, we were simply unable to per- 
form a standard set of tests to compare the 
cards with each other. Nonetheless, while 
each of these cards uses a different ap- 
proach, any one would be a welcome addi- 
tion to my PC. 
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DSl-780 Series 

Definicoit Systems named this card the 
DSl-780 to indicate that its number- 
crunching capability is similar to or ex- 
ceeds that of that old workhorse of the 
engineering community. Digital Equip- 
ment's VAX 780. At first I was dubious of 
this claim, but comparisons of several 
benchmark tests substantiated it entirely. 
For instance, the popular DSI-780-I-/4 
RAM measured 1.3 million Whetstones 
(the Whetstone is a standard benchmark 
test for speed). In contrast, a VAX 780 su- 
permini measures I million Whetstones, 
and the top-of-the-line VAX 8600 mea- 
sured 2 million Whetstones. It was only a 
few years ago that an entire department 
considered itself lucky to have access to 
just one VAX 780; now you can have one 
in your PC. 

The DSl-780 comes in quite a number 
of models, all of which operate the same 
way, differing only in speed of perfor- 
mance. The smallest, the DSI-020. con- 
tains a 1 2. S-MHz 68020/68881 with I 
megabyte of RAM and costs $995. There 
are a number of models, increasing in 
clock speed and memory up to Definieon's 
most popular model, the DSI-780-I-/4, 
which comes with a 20-MHz 68020/6888 1 
with 4 megabytes of RAM and goes for 
$3,595. You can also get larger models 



FACT 


FILE 


I)S1*7K4) 5icri€s 
Dcfinicon Systems Inc. 

31324 Via Colinas,# 108/9 
Westlake Village. CA 91362 
(818)8891646 

List Prices: DSI-02(). $1 .094; DSI-750/1. 
$ 1 .495; DSI-78()/ 1 . $ 1 . 99 . 5 ; DSI-780/2. 
$2,495; DSI-780/4. $3,295: DSI-780+/I . 
$2,295; D.SI-780 ♦ /2, $2,795; DSI-7H() + /4. 
$3,595; I)SI-780+/8. $7,995; DSl- 
780+/16. $13,996, FORTRAN compiler. 
$528; Pascal ct>mpilcr. $448; C compiler, 
$398; .Silicon Valley Bask Interpfvtcr sk>ft- 
warc. $248; Graphics package. $188. 

In Short: A series of plug-in accelerator 
cards (hat use the Mot(m>la 68020/6888 1 to 
give the PC' number-crunching capability 
similar to (K exceeding that of Digital lujuip- 
ment Corp.'s VAX 780 supermini. 

GIHCLE M6 r)N READER SEflVtCt. CATO 



The DSl-780^ 14 
comes with a lO-MHz 
68020168881 with 4 
megabytes of RAM. 
The card is unique In 
that even though it 
sports an AT-styIr 
double connector, 
you also can install it 
in your PC. 


that contain up to 16 megabytes of RAM. 
However, the price of these models in- 
creases disproportionately and changes 
frequently because of the need to use cost- 
ly 1 -megabit chips. Definicon made the 
DSI-780+/4 available for review. 

Even though these cards sport an AT- 
style double connector, you can also install 
them in a PC (if nothing gets in the way of 
the second connector). 

The DSI-780+ does not provide its 
own operating system. DSI executable 
programs are carried in DOS directories 
and look like any other file except for the 
characteristic .E20 extension. You exe- 
cute these files on the card via the LOAD 
program. For example, atypical DSI com- 
mand might be "LOAD FORTRAN EX- 
AMPLE". The LOAD.EXE program first 
uploads a kernel executive into the DSI 
card and starts the card running. LOAD 
then finds the DSI executable file FOR- 
TRAN. E20 and passes it to the now run- 
ning card followed by any arguments on 
the command line (in this example. . "EX- 
AMPLE"). The kernel passes control to 
the fully loaded DSI program. LOAD 
slays active, waiting for any I/O requests 
from the kernel. Once the FORTRAN pn> 
gram completes by executing the TERMI- 
NATE function call, the DSI card stops 
and LOAD returns to the user with a nor- 
mal DOS prompt. Although it sounds 
complicated, the entire process takes no 
longer than running any other .EXE file. In 
fact, since (he DSI card is so much fa.ster, it 
usually goes by quicker. 

The DSl-780 + card comes with an ex- 
tensive manual that includes instructions 
for all of (he possible options of all of the 


cards Definicon sells as well as descrip- 
tions for each of the software options or- 
dered. Standard software includes the 
loader, a linker, a nonmacro assembler, 
and a tiny BASIC. An included diagnostic 
program provides a complete memory test 
that verifies proper functioning of the card . 
The options, which sell for $400 each, in- 


■ The DSI-780’s number- 
crunching capability 
is similar to that of the 
VAX 780. 

dude a debugger ax well as compilers for 
FORTRAN. Pascal, and C. The debugger 
and at least one of the languages are a must 
with any DSI purchase. 

To use the software, I copied the con- 
tents of each floppy into a separate subdir- 
ectory, which worked fine. The DSI soft- 
ware seemed to mesh very well with DOS. 
Definicon advises that under Concurrent 
DOS (an MS-DOS-compatible multitask- 
ing exec from Digital Research), the host 
PC can be used for other ta.sks while the 
DSI card is busy. 

Definieon's DSI-780-H is an impres.sive 
package. The software seems well thought 
out and well executed. The hardware is 
impressive. All of this for a paltry few 
thousand dollars. If you want real roil- 
your-own power, no need to wait for the 
386s. Here's the card for you . 


PC MAGAZINE ■ APRIL14. 1987 
209 


Realize respite fr 


^ denotes IBM-AT compatibility. 

* denotes IBM-PCjr compatibility. 

CP— copy protected; NCP— not copy-protected. 

SOFTWARE 

We only carry the latest versions of products. 
Version numbers in our ads are current at press 
time. 


Alpha Software ... NCP 

*.^Keyworks2.0 $49. 

• .^Alpha/three 1.0 223. 

Application Techniques ... NCP 

.-Pizazz 1.0 35. 

Ashton-Tate ... NCP 

.-dBase III Plus 1.1 call 

.-Framework I1 1.1 call 

.-Sign-Master 5.1 (’CPj 149. 

--Diagram-Master 5.01 fCPJ 199. 

--Chart-Master 6.2 fCP; 229. 

.-Map-Master 1 .0 {CP) 239. 

-•MultiMate3.31 call 

-•MultiMate Advantage 3. 6 call 

Best Programs ... NCP 
-•PC/Tax Cut (7987 vers, for 7986texesJ .... 49. 
Bible Research ... NCP 

• .-THE WORD 3.1 (KJVefoteJ 159. 

*.-THEWORD3.1 (A//VB/bteJ 159. 

Borland International ... NCP 
* --Turbo Tutor 2.0 24. 

• -Turbo Database Toolbox 1.2 41. 

* -Turbo Graphix Toolbox 1.0 41. 

• -Turbo Editor Toolbox 1.0 41. 

• -Turbo Lightning 1.0 59. 

• -Eureka 1.0 59. 

• -Turbo BASIC 1.0 59. 

• -Word Wizard 1.0 41. 

• -Turbo Pascal 3.0 w/BCD & 8087 support . . 59. 

• -Turbo Pascal w/Turbo Tutor 75. 

• -Turbo Prolog 1.1 59. 

• -Turbo Prolog Toolbox 1.0 59. 

• -Turbo Jumbo Pack 169. 

• -Sidekick 1.5 51. 

* -Traveling Sidekick 1 .0 43. 

• -Traveling Sidekick w/Sidekick 73. 

• -Reflex 1,1 87. 

• -Reflex Workshop 1.0 41. 

• -Superkey 1.1 59. 

BPI Accounting ... CP 

• -Genera Accounting C. 14 179. 

Breakthrough ... NCP 

-Timeline 2.0 239. 

-Timeline Graphics 1.0 105. 

Broderbund ... CP 

• -Print Shop 35. 

• -Print Shop Companion 33. 

• -Graphics Library 1 22. 

• -Graphics Library 2 22. 

Chipsoft ... NCP 

• -TurboTax 4.0 (7987 vers, for 7986 faxesj special 

Computer Associates ... NCP 


-Spreadsheet Auditor 3.0 (check your worfo 89, 


PC Connection 
Software Special 

through April 30. 1987 

CHIPSOFT ... NCP 
* -lUrboTax 4.0 

Benjamin Franklin, a very intelligent man. 
once said that the only two sure things in life 
were death and taxes. Well, there's not a 
whole lot we can do about the first part, but 
TurboTaix can make your April 15th a little 
easier. 

• Calculates 30 different forms and 
schedules, as well as 4 supplementary 
worksheets 

• Includes a pop-up calculator (with full 
cut-and-paste features), a notepad, and 
an on-line help facility 

• Planning module contains full 1987 Tax 
Reform Act rules and regulations 


For the IBM PC. XT. or AT $45. 


• -SuperCalc 4 1 .0 309, 

Crosstalk Communications ... NCP 

• -Crosstalk XVI 3.61 95. 

-Remote 1.3 95. 

Dac Software ... NCP 

-Dac Easy Port 19. 

-Dac Easy Mate 26. 

-Dac Easy Base 32. 

-Dac Easy Payroll 32. 

• -Dac Easy Accounting 45. 

Executive Systems ... NCP 

-XTREE2.0 34. 

-Hot 3.0 (DOS uW/fy) 41. 

Sth Generation ... NCP 

-Fastback5.14 89. 

Generic Software ... NCP 

-Generic CADD 2.0 69. 

-Dot Plot 18. 

-Auto Dimensioning 35. 

-Drafting Enhancements 35. 

Harvard Associates ... NCP 

• -PC LOGO 2.0 89. 

Hayes ... NCP 

-Smartcom II 2.1 89. 

Infocom ... NCP 

-Cornerstone 5.2 59. 

Lifetree ... NCP 

• -Volkswriter Deluxe Plus 1.0 69. 

-Words& Figures 1.01 129. 

• -Volkswriter 3 1.0 147. 

Micro Education (MECA) ... CP 

• -Managing Your Money 3.0 115. 

• -Managingthe Market 1.0 85. 

MicroPro ... NCP 

-WordStar Professional Release 4.0 259. 


-WordStar 2CXX) Plus Release 2 $285. 

Micrortm ... NCP 

- R: base System V 1 . 1 359. 

-R:base Graphics 1.0 159. 

Microsoft ... NCP 

-Windows 1.03 65. 

• -Multiplan 3.0 119. 

• -Chart 2.02 189. 

• -Word 3.1 279. 

• -Project 3.0 239. 

LANGUAGES 

-Quick Basic 2.01 59. 

• -Macro Assembler 4.0 97. 

• -Pascal Compiler 3.3 175. 

• -FORTRAN Compiler 4.0 289. 

• -C Compiler 4.0 279. 

Monogram ... NCP 

• -Dollars & Sense 2.0 105. 

Nantucket Software ... NCP 

-Clipper (Ay/umn '86) 419. 

Nolo Press ... NCP 

• -WillWriterl.O 35. 

Paperback Software ... CP 

• -VP-Planner1.3 57. 

• -VP-lnfo1.0 57. 

• -VP-Expert 1.0 57. 

Personics ... NCP 

-SmartNotes 1.4 49. 

Peter Norton ... NCP 

• -Norton Commander 1.0 39. 

• -Norton Utilities 3.1 57. 

Quarterdeck ... NCP 

-DESQView1.3 65. 

Simon & Schuster ... NCP 

• -Webster’s New World Speller 1.3 39. 

• -Webster's New World Thesaurus 1.0 43. 

• -Webster's New World Writer 1.01 85. 

Softlogic Solutions ... NCP 

-Double DOS 4.0 (PC concurrency) 35. 

-Software Carousel 2.0 35. 

-Disk Optimizer 2.01 35. 

-Cubit 1.5 35. 

Software Publishing ... NCP 

-PFS:First Choice 1.0 89. 

-PFSPersonal Publisher 1.0 109. 

-PFSiProfessional Write 1.0 119. 

-PFS:Professional File 1.0 149. 

-Harvard Presentation Graphics A:02 .... 239. 

-Harvard Total Project Manager 2.0 287. 

-Harvard Professional Publisher 1.0 409. 

Springboard ... CP 

• -Newsroom 35. 

• -Clip Aft Volume 1 (for Newsroom) 19. 

• -Clip Art Volume 2 (for Wewsroom) 25. 

• -Clip Art Volume 3 (for A/ewsroom) 19. 

-Newsroom«Pro (NCP) 79. 

Symantec ... NCP 

-Q&A2.0 219. 

IVue BASIC, Inc. ... NCP 

• -True BASIC 2.0 109. 

-True BASIC Libraries each 32. 

TUmerHali ... NCP 

-SQZ! 1 .5 (for Lotus compactness) 49. 


For the IBM-PC (XT & AT) Exclusively. 




om RAM riddles. 


.^Note-lt 2.0 (notes on spreadsheets) $49, 

WordPerfMt Corp. ... NCP 

.^WordPerfect Library 1 .0 59. 

* .-WordPerfect 4. 2 239. 


TRAINING 


ATI ... CP 

* ^SKILL BUILDER PROGRAMS 

PC-DOS MS-DOS BASIC 

IBM'PC DOS-Reference (NCP) . . each 33. 

* ^TRAINING POWER PROGRAMS 

Lotus 1-2-3 WordPerfect dBase III Plus 

WordStar Displaywrite 3 .... each 43. 

Individual Software ... CP 

* .-The Instructor II 26. 

* .-Professor DOS 33. 

* -Tutorial Set (both items above) 49, 

* -Typing Instructor II 26, 

* -Training for Lotus 1 -2-3 ffor vers. 1A&2). . . 37. 

Microsoft ... NCP 

* -LearningDOSffo/’arTyvers/onJ 33. 

Simon & Schuster ... NCP 

* -Typing Tutor III 1.5 33. 


EDUCATIONAL 


Blue Chip ... CP 

★ -Managing for Success fAmer/car7 0/’ear7ij . 36. 

★ -Millionaire 36. 

Barron’s ... CP 

★ Computer SAT 35. 

Designware ... CP 

★ Spellicopter fages 6 to adu/f, reqs. CGA ) . . 22. 

Eduware ... CP 

★ Algebra 1 .2.3. or 4 ^reqs. CGA) 22. 

Stone & Associates ... CP fregs. CGA) 

★ -My Letters.Numbers. Words (ages 1 to 5) . . 27. 

★ -Kids Stuff ^ages 3 to S; 27. 

Ihie BASIC, lf>c. ... NCP 

★ -Calculus 32. 

★ -PreCalculus 32. 

★ -Trigonometry 32. 

RECREATIONAL 

Electronic Arts ... NCP 

-Starflight I'regs. CGA) 32. 

-Chessmaster 2000 (reqs. CGA) 32. 


Hayden Software ... CP 

*SaTQon\\\ (highest rated Chess program). . 32. 


★ -Infocom ... NCP 

Enchanter Moonmist 
Leather Goddesses of Phobos 

Hitchhiker's Guide each 25. 

Zork Trilogy 49. 

Microleague Sports ... CP 

★ -Microleague Baseball (reqs. CGA) 25. 

Microprose ... CP 

★ F-15 Srike Eagle (reqs. CGA) 22. 

★ Silent Service fregs. CGA) 22. 

Microsoft ... CP 


★ -Flight Simulator 2.13 (reqs. graphics brd.) 32. 


PC Connection 
Hardware Special 

through April 30. 1987 

HAYES MICROCOMPUTER PRODUCTS 
-Smartmodem 1200 & 2400 

Another famous person once said that no 
man is an island. Alternately, no computer 
stands alone. A modem is its link to the rest 
of the computing fraternity, and Hayes 
modems have been around since the 
advent of personal computers. 

• Include all the standard modem features: 
auto-answer/auto-dial/auto-redial, 
speaker, input and output phone jacks, 
works with both touchtone or rotary 
phones 

• Smartmodem 1200 is compatible with 
Bell 103A and 21 2A standards. 
Smartmodem 2400 is compatible with 
those plus the CCITT V,22bis standard. 
Both Smartmodems adhere to the Hayes 
AT command set 

• Both require software and cable, sold 
separately 


For thelBM-PC, XT&AT 

Smartmodem 1200 $369. 

Smartmodem 2400 569. 

Smartcom II software 89. 

Computer-to-Smartmodem cable 
(specify serial pon size) 15. 


MIndscape ... CP 

-Balance of Power ('regs, graphrcs brd.) 30. 
1 Step Software ... CPfregs. CGA) 

★ -Golfs Best (Pinehurst or St. Andrew 's) ... . 19, 

Parlor Software ... CP 

★ -Bridge Parlor fbestBr/dges/mu/af/on) .... 49. 

Sierra On-Line ... CP 

★ -Space Quest (reqs. CGA) 33. 

★ -King’s Quest II fregs, CGA) 33. 

★ -King's Quest III (reqs. CGA) 33. 

Simon & Schuster ... CP 

» -Star Trek/Kobayashi 27, 

Spectrum Holobyte ... CP 

★ ^Orbiier (Shuttle simulation, reqs. CGA). ... 27. 

★ -GATOfregs. CGA) 27. 

Sublogic ... CP 

* -Jet fregs. graph/cs brd.) 33. 

XOR ... NCP 

★ -NFL Challenge fbe toe coach) 79. 


1 - 800 / 243-8088 



PC Connection 

6 Milt Street 
Marlow. NH 03456 
603/446-3383 
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HARDWARE 

Manufacturer’s minimum limited warranty period 
is listed after each company name. Some 
products in their line may have longer warranty 
periods. 

AST Research ... 2 years 

All boards listed ^except Piggyback) include a 


FREE copy of DESQView. 

SixPakPlus 64k C/S/P $169, 

SixPakPlus 384k C/S/P (fully populated) . . 209. 
SixPakPremium 256k C/S/P 
(upgrades tol MbryQMb w/Piggyback) . call 

SixPakPremium Piggyback Board 256k . 189. 

- Advantaoe Premium 512k S/P 
^upgrades to 1 Mb or 2 Mb w/Piggyback) ... call 
- Advantage Premium PlQovback 512k , . . , 289, 

RAMoaoe! 256k (upgrades to 2Mb) call 

- RAMoaoe! 286 512k /upgrades to 2Mb) ... call 
- RAMoaoe/EGA 512k the IBM-AT) call 


AST Premium series boards and RAMpage! 
boards support EMS and fulty support EEMS. 


Amdek ... 2 years 

-Video 310A Amber monochrome monitor 159. 

-Color 722 fEGA compaftote) 499, 

Compucabie ... lifetime 

-Smartmodem-to-AT cable f9 feet) 19. 

-15-foot Parallel Printer cable 27, 

-2'Position ^A8 switch box) 39. 

-3-Posftion(A8Csw/tehbw) 65. 

Cuesta ... 1 year 

-Datasaver400 Wattfbackuppoweruorf) . . . 499. 

Curtis ... lifetime 

ACCESSORIES 

-Printer Stand 18. 

★ -Universal System Stand 25. 

CABLES 

Smartmodem-to-PC Cable f9 feef) 17, 

-Keyboard Extension Cable (3 to 9 feef) 27, 

-Extenston Cables for IBM Mono Display ... 33. 

-Printer-to-IBM cable (9 feet) 17. 

SURGE SUPPRESSORS 

★ -SafestripfSouffets) 21. 

*- Diamond fSouftels) 29. 

★ -Diamond-Rusf'w/FAX&modemptotecton) 41. 

* -Emerald f6ouf/els; 6 ft cord) 36. 

★ -Sapphire (3 outlets: EMI/RFI filtered) 47, 

★ ^Huby (6 CKJtlets;EMI/RFI filtered: 6 ft cord) . . . 55. 

★ -Ruby-Plus fw/FAX <S rTTOdem protecfcn) . ... 65. 
★ -Command Center 79. 

DCA ... 1 year 

^Irma (3270 emulation board) 729. 

Epson ... 1 year 

-EX-800 printer fBOco/,. 300 cps) 469, 

-EX-1000 printer ^f36co/.. 300 qds) 629. 

-A/BVFX-86eprinter(80co/.. 200cps) .... 399, 

-WaVFX.286ef136co/..200cps) 579. 

-LX-86 printer flK)co/,. f20pps) 225 

-LQ-800 printer (80 co/.. /80cps) 519. 

-LQ-1000 printer (136col.. TSOcps) 689. 

-LQ-2500printer|'J36co/,,324cps) 1089, 

^Pnnter-to-IBM cable (6 feet) 15. 


For the IBM-PC (XT & AT) Exclusively. 
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Everex ... 1 year 

.'Everc^m II 12CX) Internal Modem $119. 

✓Evercom II 2400 Internal Modem 199. 

5th Generation ... 6 months 
^'Logical Connection 256k 319. 

Hayes ... 2 years 

✓Smartmodem 1200 special 

»«Smartmodem 1200B{'Wi^ma/Tcom//^ 349. 

.^Smartmodem 1200B('no software^ 319. 

.^Smartmodem 2400 special 

✓Smarlmodem24OOBfw/^martcom/0 .... 529. 

^Smmtoom If 2. 1 (software) 89. 

Hercules ... 2 years 

.^Hercules Color Card 159. 

.^Hercules Graphics Card Plus 189. 

Intel ... 5 years 

Above Board PC 64k ('upgrades to 2 Meg ) . . call 
Above Board AT 128k (upgrades to 2 Meg ) . . call 

Above Board PS-PC 64k C/S/P call 

✓AboveBoardPS-AT 128k S/P call 

.^Inboard 386/AT (forlBM-AT. req. cable ). ... call 

B087 (for IBM-PC& XT) 114. 

^80267 (for IBM’PC AT & XT 286) 195. 

^e02e7-8(for8MHzATcompatt)les) 249. 

Ke nsi ngton Microware ... 1 year 
Masterpiece 94. 

• .^Masterpiece Remote 119. 

keytronic ... 90 days 

5151 keyboard ('dalL/xej 169. 

Kraft ... 1 year 

.'Joystick Adapter Card 29. 

✓3 Button Joy^k 33. 

.-Micromouse 65. 

p^Kraft Executive Cursor Control (software) 15. 

Microsoft ... 1 year 

.-Bus Mouse 6.0 w/Show Partner 119. 

.'Serial Mouse 6.0 w/Show Partner 129. 

Mach ^0 (includes WiTKkwvsarKirnouse) . . . 369. 
Mouse Systems ... lifetime 

'-PC Mouse with PC Paint + 127. 

'•Bus Mousewith PC Paint + 127. 

NEC ... 2 years 

'■Multisync monitor /EGA oompattbteyl 589. 

'-GB-I Board /supports 640x480 res., AOdbdes Dr. 
HaJb 11 & drivers forAutocad & Lotus 1‘2-3 ) . . 399. 

NSI Logic ... 3 years 

.'Smart EGA 299. 

Orchid Technologies ... 2 years 

Tiny Turbo 286 call 

✓ PC Turbo 286ew/1 Meg call 

Turbo EGA call 

Practical Peripherals ... 5 years 
^M\CTQbutferM\r\i(para^pnntbufterw/128k) 79. 
✓Microbuffer Inline (joa/aAs/ or serta/prio/Pull^ 

W/256/J 149. 

Princeton Graphics ... 1 year 
✓MAX-12E Amber monochrome monitor . , . 179. 

• ✓HX-12E/EGAcor77patt>te; 539. 


SMA ... 30-day money-back guarantee 

PC-Documate Keyboard Templates: 
✓DOS/Basxj3.0-3.1 WordStar 
✓Lotus 1-2-3 ✓WordStar 2000 

✓Symphony ✓MultiMate 


✓dBase lit ✓WordPerfect 

each $12. 


Toshiba ... 1 year 

✓P321 S/Pprinter(80co/..216cpsJ 479. 

✓P351 S/P printer Mod 2 (136 col.. 288 cps). . 949. 
ToshibaTIlOO PLUS Laptop Computer. ... call 
Toshiba T31 00 Laptop Computer call 

Tseng Labs ... 1 year 

✓EVA 480 (supports 640x480 res., indudes Dr. Halo 
II & drivers fa Autoc^A Lotus 1 •2-3) 399. 

Video? ... 2 years 

✓VEGA Deluxe (Supports 640x480,) 379- 


DRIVES 


Control Data Corp. ... 1 year 

70 Meo (formatted capacity) Int. Hard Drive for 

IBM PC or XT (w/Westem Digtel control & 
cables.&WfenManagef 11 software, 28 ms) 1069. 

✓ 70 Meo (formatted capaotv) Int. Hard Drhre for 
IBM AT fw/Wren Manager II software. 28 ms) 997. 


IOMEGA ... 90 days 

✓Bernoulli Box 20 Meg W/PC2 card 1849. 

10 Meg cartridge 57. 

✓Bernoulli Box 40 Meg W/PC2 card 2449. 

20 Meg cartridge 79. 

✓PC2B (Bootable) Card 229. 

Mountain Computer ... 1 year 

Drive Card 20 Meg (80 ms) 499. 

Drive Card 30 Meg (78 ms) 589. 

Seagate ... 1 year 

20 Meg Internal Hard Drive (w/Westem DigitaJ 

controller and cables. 65 ms) 369. 

30 Meg Internal Hard Drive (w/Adaptec RLL 
contro/fer and cables. 65 ms) 429. 

TEAC ... 1 year 

PC. XT 360k Drive (5 'A " half-height) 109. 

Toshiba ... 1 year 

PC. XT 360k Drive (5'/4''/ia//-/)e/gW) 109. 

✓AT 360k Drive (SV^'/ja/f-he^W) 117. 

Western Digital ... 1 year 

FileCard20Meg/wAr/?EE.80ms) 519. 


MEMORY 


64kUDQradeSet /T50ns.sefo/9) 12. 

✓ 256k Upgrade Set /? 50 ns. set o/ 9) 35. 


DISKS 


All disks have a lifetime warranty 
DS/DD Disks for the PC & XT (40 TPI). 
*^Eu\{MD2D (10 disks per box) 14. 


1 - 800 / 243-8088 



PC Connection 

6 Mill Street 
Martow, NH 03456 
603/446-3383 


350M 


• ✓Verbatim Datalife (10 disks per box) $15, 

• ✓MaxellMD-2(f0ofe/(spertox) 15. 

DS/HIgh Density Disks for the AT (96 TPI). 

✓Fuji (lOds/cs per Pox) 27. 

✓Verbatim (70 cfete per Pox) 29. 

✓Maxell (70c/ste per Pox) 29. 

3V2'' Double-sided Diskettes (720/() 

Sony (70 d6te per box) 23. 

Maxell (70 diste per Pox) 23. 

Verbatim (70 per Pox) 24. 

3M (70ds/fsperpox) 25. 

MISCELLANEOUS 

Automation Facilities 

• ✓Floppiclene Disk Drive Cleaner 18. 

• ✓CompuServe Information Service 

(includes subscription, manual. $25 usage credit, 
monthly publicadons) 24, 

• ✓Dow Jones Membership Kit 24. 

innovative Concepts 

• ✓Flipn’ File50(hotefe50dste) 16. 

• ✓Flip Sort (Po/ds 70 diste) 15. 

PC Connection 

• ✓Computer Toolkit (all the tods you need to go 

with your PC ha software style binder) 29. 


OUR POLICY 

e We accept VISA and MASTERCARD. 

e No surcharge added for credit card orders. 

e Your card is not charged unU we ship. 

e If we must ship a partial order, we never charge freight 
on the shipment(s) that complete the order. 

e No sales tax 

e AB U-S. shiprDents insured; rx? additional cX^arge. 

e APO/FPO orders usually shipped 1st Cass Mail 

• Allow 1 week for personal and company checks to dear 

• UPS Next-Day-Air available. 

• CODmax. $1000. Cash or certified check. 

• 120 day Imited warranty on al products.* 

• To order, cat us anytime Monday thru Friday 9:X to 
9:00. or Saturday 9:00 to 5;X. You can caB our business 
offices at 603/446-3383 Moryjay through Friday 9:X to 
5:30. 


SHIPPING 

Note: Accounts on r>et terms pay actual shipping. 

Continentai US: 

• For monitors, printers, and drives, add 296 for UPS 
ground. Cal for UPS 2rxJ-Day & Next-Day-Air. 

• Forcomputers. pay actual charges. Cal for UPS 
2ncl-Day & Next-Day-Air. 

• For all other items, $2 per order to cover UPS 
Shipping. For such ilerrrs. we automatically use UPS 
2rx7-Oay-Air at no extra charge i you are more than 2 
days from us by UPS ground 

Hawaii: 

• For monitors, pnnters, and drives, actual UPS Blue 
charge wil be added. For al other Hems, add $2 per 
order. 

Alaska and outside Continental US: 

• Can 603/4463383 for information 


For the IBM-PC (XT & AT) Exclusively. 



' DEFECTIVE SOFTWARE Re»l>CED iMMEDiATELY DEFECTIVE HAROWARE REPLACED Oft flEPAlRH) AT OUft DISCRETION SO»* ITEMS HAVE MANUFACTURERS WARRANTIES UP TO FIVE YEARS 
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Sparks will flyt 

T here’s nothing like a bolt out of the blue to put a bolt 
into your Blue. But the one thing you don't need is 
a hair-raising experience. That's why high-powered 
micro users turn to the thunderstruck town of Marlow, 

NH (pop. 546) for all their add-on and software require- 
ments. 

We understand that there’s no reason to wait around 
100 milliseconds for something you 
could do in 50. Or to be running only 
1 program at a time when you could 
be running 20. Our sales consultants 
combine expert knowledge and the 
occasional hot flash of genius to 
make sure that the products you 
want fit into your existing configura- 
tion. Give us a call before you buy, 
and we'll make sure you don’t get 
burned. (Chalk it up to our animal 
instincts). 

Bytes make right 

'rbu want more speed? More drive? 

More RAM tough power? You want to 


blow the ports off your PC? Thlk to the people who gave 
brute force a good name. VVfe’ll electrify your CPU, run 
rings around your resolution, and manhandle mountains 
of memory into your micro. 

And, our prices are proof there’s strength in numbers. 
We can muscle up your micro without bludgeoning your 
budget. So stop letting those power users push you 
around, already. Show your stuff. Give us a call. 

Lighten up! 

As any politician will tell you, if you 
want power, you first must acquire 
an other-worldly glow (or at least a 
good tan). Well, there’s an easier way 
to light up your life — just tune in 
and turn on your PC Connection 
micro flashlight. It’s free to anyone 
who places an order of $750 or more 
between now and June 30. 

Just call l-800/243«)88 or 
1-603/446-3383, M-F 9:00 to 9:00; 
Saturday to 5:30. If you’re planning 
to visit, call ahead to make sure what 
you want is in stock. 



Expose youf nort bright ktea with the fta*hy 
PC Connection Light Come* with iflfferent 
colored leneea, Aood’to-cpol focusalng end more. 
Offer not avnBible to net ecooimts. Lhnll one per 
customer. 


For the IBM-PC (XT & AT) exclittively. 
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■ THE SCIENTIFIC PC 


DSI-32 Series 

Definieon tries not to play favorites, offer- 
ing cards driven by different microproces- 
sor families. The DSI-32 is powered by 
National Semiconductor's 32032 micro- 
processor with a 32081 lloating-point pro- 
cessor. While their different processors 
give them different operating characteris- 
tics. the DSI-780 series and the DSI-32 se- 
ries are similar in almost every other re- 
spect. The manual, the software, the 
diagnostics, and the principles of operation 
are all virtually identical to the DSI-780 
package; the optional compilers are from 
different companies, but .support the same 
language. Perhaps most importantly, like 
the DSI-780-(-. the card worked fine the 
first time. This review discusses only the 



FACT 


F I 1. f: 


DSI-32 series 
Definieon Systems Inc. 

3 1324 Via Colinas.# 108/9 
Westlake Village. CA 91362 
(818)889-1646 

List Prices: DSI-32E2. S2.295: DSI-32E4. 
$2,895: FORTRAN, Pascal, and C compil- 
ers, $4(K) each ( FORTRAN compiler re- 
quires FORTRAN run-lime library license. 
$175); graphics package. $165. 

In Short: Operationally, this .series of plug- 
in accelerator cards is almost identical to De- 
finicim's DSI-780 series, but it u.ses National 
Semiconductor's 32032 micropnvessor with 
a 32081 floating-point processor. While 
these cards are slower than the DSI-780 se- 
ries. they offer virtual memory, which the 
780 series lacks. 
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differences between these two series. 

The DSI-32 is available in models rang- 
ing from the I -megabyte DSI-32/ 10 at 
$1,495 to the 4-megabyte DSI-32E/4 at 
$2.895— both driven at 10 MHz. While 
the DSI-32 is not quite the ferocious num- 
ber crunching demon that the DSI-780-t- 
is, it's certainly no slouch. While it is true 
that the 32032 processor cannot keep up 
with the 68020 in straight numerical opera- 
tions, it does support virtual mem- 
ory — something completely lacking in the 
DSI-020. Unfortunately, the disk accesses 
required by a virtual system would be very 
much slowed by the narrow PC bus, so this 
might not be such an advantage. While the 
DSI-780-I-/4 measures 1.3 million Whet- 
stones, the DSI-32 measured only .3 mil- 
lion Whetstones. 

Both the DSI-780 and the DSI-32 series 
products have their uses. If you prefer the 
32032 insunetion set or architecture, there 
is nothing about the DSI-32 package to 
stop you from having one for your PC. If 
all you want is pure numeric capability, 
maybe Definicon's 68020-based offerings 
would be more to your liking. 


Opus Systems 32.32 
and 32.16 Cards 

The Opus System 32.32 accelerator card is 
not at all like any other card tested in this 
review. While installing one of the DSI 
cards is similar to putting a VAX at the dis- 
posal of your PC, installing an Opus 32 
card is more akin to actually subordinating 
your PC to a UNIX machine. The Opus 32 
system replaces PC-DOS with a full im- 
plementation of AT&T's UNIX System V, 



The DSI-32 is 
powered by National 
Semiconductor's 
32032 micro with a 
32081 floating-point 
processor. Though it 
is not quite the 
number-crunching 
demon that the DSI- 
780+ is, itdws 
support virtml 
memory. 
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Opus Systems 32.32 and 32.16 cards 
(pan of Opus 532 Personal 
Mainframe pack^e) 

Opus Systems 

20863 Stevens Creek. Bldg. 4 
(^pertino, CA 95014 
(408)446-2110 

List Prices: Opus 532 Personal Mainframe 
including the 32. 16 accelerator card, UNIX 
System V license, diskettes, manual. 2 
Mbytes of memmy, and National Semicon- 
ductor's 32016 processor, $2,990; Opus 532 
Personal Mainframe including the 32.32 ac- 
celerator card, UNIX System V license, dis- 
kettes, manual, 4 Mbytes of memory, and 
National Semiamdiu^'s 3^32 processor, 
$4,550. 

In Short: Unlike the other cards reviewed in 
diis series, the (3pus system replaced PC- 
IX)S with a full implementation of AT&T's 
UNIX System V, Version 3. operating sys- 
tem. which gives you access to the wi^ 
range of technical and engineering software 
writtm for UNIX. The Opus 32.32 card 
comes equipped with a National Semicon- 
ductor 32032 CPU. 32081 FPU. and a 32082 
memoiy management unit. 
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Version 3. Hence the Opus 32 gives PC us- 
ers previously unattainable access to the 
large body of engineering and other techni- 
cal software that has been written for 
UNIX since the operating system's birth at 
Bell Labs. 

The Opus 32.32 comes with either an 8- 
or a 10-MHz National Semiconductor 
32032 CPU with a 32081 floating-point 
unit and a 32082 memory management 
unit. The base card comes with 1 mega- 
byte of RAM. but you can add optional 1- 
or 3-megabyte RAM cards. A slightly less 
expensive 32. 16 card uses the compatible 
32016 CPU. 

The Opus 32 system comes with a good 
manual. The hardware installation section 
is clearly understandable, with large pic- 
tures of each DIP switch to be set. Install- 
ing the UNIX software was somewhat 
more complicated, but it, too, was clearly 
documented. Standard software includes a 
full port of AT&T's UNIX System V (Re- 
lea.se 2.0, Version 2) — 42 floppies’ worth. 
Of these, you'll have to install about 10 
floppy disks to operate the .system. The re- 
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We^ gone to great widths 
to make you look good. 



Introducing New SIDEWAYS"' Version 3. 

Sidew^ has always been the favorite way to print nearly 
everything that's too wide for a printer. Not surprising. 

It’s quick. It’s easy. And it makes dean, one-piece printouts as 
wide as you like. So you get spreadsheets that r^ly spread out. 
Pert charts that peer far into fte future. All kinds of extra-wide 
reports without staples, glue or tape. 

But now Sideways Version 3 goes even further. 

Especialiy for 1-2-3"' and Symphony.* 

Now you can make short work of those wide 1-2-3 spread- 
sheets. No need to make print files. Just highlight a range and 
print right from your worksheet file using familiar Lotus-like 
menus. 

Mix bold, underlined and expanded type, all on the same 
page. Print through or skip over perforations. Make the finest 
extra-wide printouts this side of typesetting. 

Using Symphony? Sideways chimes ri^t in to print ariy work- 
sheet you’ve loaded without ever leaving your Symphony session. 


! M! ■!!!!! 11! 1 M! 11! 11! IB I?! li! IH! 111! !!! Sill!!!! !!! If! Ill !!! HI S! If! H! H! ?! !!!!!! !!! 11! !!! 
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No matter what software you use. 

Spreadsheets, databases, word processors, projed planners. 
Whatever you use, you’ll get more out of new Sideways. 

Choose from nine different type sizes, from “minuscule" to 
“mammoth." Print bold, underling or expanded - whatever your 
software can aeate. Even foreign language and line-drawing 
characters. Plus, there are so many ways to adjust 
margins, sparing and page size, it stretches 
the imagination. 

Sideways Version 3 for the 
IBM® PC and all popular dot- 
matrix printers. Available now at 
computer dealers nationwide. Or 
directly from Funk Software with 
your check. Visa or Mastercard. 

At just $69.95 a copy, you’ll never 
want for width again. 



Funk Software, 222 Third Street, Cambridge, MA 02142. Phone (617) 497-6339. 

® 1986. Funk Software. Inc. Sicfeways is a registered trademark of Funk Software. Lotus. 1-2-3 and Symphony are registered trademarks of Lotus Development Corp. 
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■ THE SCIENTIFIC PC 



For the most pan. 
instaliing the Opus 32 
system transforms 
your PC into a 
'32032-based UNIX 
machine. But since 
the PC performs 110 
for the Opus 32. you 
can still use RAM- 
resident programs 
you installed 
before entering 
UNIX. 


maining disks include a C compiler, a 
RATFOR compiler, a full set of games, 
and a host of other utilities. 

OpiLs Sytems' UNIX requires a mini- 
mum of 5 megabytes of disk space to op- 
erate, but it really works more comfort- 
ably at the 10-megabyte level. UNIX can 
occupy either its own disk partition or a 
single, very large file as its virtual di.sk, 
which means that it isn't necessary for 
you to partition your hard disk. 

Once installed, you can conveniently 
enterUNIX from DOS at anytime via the 
command “UNIX". While in UNIX, you 
of course cannot access DOS commands. 
The host PC becomes completely occu- 
pied in performing I/O for the Opus 32 
card. For the most part, the PC is totally 
transformed into a 32032-based UNIX 
machine. Except for one fluke; since the 
PC performs keyboard I/O for the Opus 
32, you’ll still be able to use any RAM-res- 
ident pixrgrams that you installed in memo- 
ry before entering UNIX. It was quite a cu- 
rious feeling to enter SideKick from 
UNIX! While in UNIX, you can shell to 
DOS for occasional DOS commands or 
use a few DOS commands that have been 
added to Opus’s UNIX. UNIX can be 
brought down at any time by entering the 
command “DOS”. 

Nowhere is there any mention made of 
exactly how many users Opus Systems’ 
UNIX can adequately support, but the 
Opus Systems Newsletter mentions attach- 
ing 24 users to a single AT. 

While not strictly a number cruncher, 
the Opus 32 can hold its own against accel- 
erated ATs and the like. If you need UNIX 
capability, the Opus 32 just might be the 
answer. 


Inmos D700 Card and 
T414CPU 

The PC-bused D700 card from Inmos 
Corp. is really more of an evaluation prod- 
uct than a perfomiance card itself. The 
D700 card, which contains a single T414 
CPU. also known as a transputer, basically 
enables you to see Just how the transputer 
works. The 15-MHz T4I4 on the D700 
runs at an average of 7.5 million instruc- 
tions per second (MIPS). Using Inmos- 
provided optimized software, this combi- 
nation can perform a single-precision 
floating-point add or multiply in roughly 
16.8 milliseconds. 

Transputers are also available in speeds 
up to 20 MHz or 10 MIPS. Besides the 
CPU. the card contains 2 megabytes of 
RAM. The communications lines of the 
T4I4 are brought out to connectors that al- 
low the card to be attached to a separate 
chassis containing further transputers. 

Although the T4I4 is a 32-bit micro- 
processor in its own right, what really sets 
the transputer apart is its ability to work 


well with other transputers in large net- 
works of processors. The transputer chip 
has four serial lines that allow the chip to 
be connected directly to four other tran- 
sputers. The chip has the ability to commu- 
nicate information with the other proces- 
sors at the same time that it is working on a 
problem. This design adapts the chip well 
to multiprocessor applications. For in- 
stance, when presented with multiple 
problems, the transputer begins to work on 
the First problem and passes the remainder 
off to its neighbors. They pass the solu- 
tions back to the T4I4 transputer when 
they ate fini.shed. This efficient “divide 
and conquer” approach to computing 
gives networks of transputers the attractive 
potential for very large throughput. 

Inmos provides its own (Dccam pro- 
gramming language, which was specially 
designed to allow you to take full advan- 
tage of the transputer’s parallel processing 
capabilities. To accomplish this, the Oc- 
cam programming language includes 
some rather interesting additions to typical 
programming primitives, such as special 
constructs to the serial lines that can be ac- 
cessed even while other operations are go- 
ing on. Parallel operations are controlled 
via the PAR and ALT commands. PAR 
(parallel) and ALT (alternate) have the fol- 
lowing format: 

PAR ALT 

case I : case I : 

ease 2: ease 2: 


PAR does not continue with the next in- 
sUuction until each of the cases has com- 


The D700 card lets 
you see how theT4l4 
CPU. also called a 
transputer, works. 
Although the T4I4 is 
a 32-bit 

microprocessor, 
what sets it apan is its 
ability to work with 
other transputers in 
large networks of 
prtK'essors. 
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What’s Mendly, powerful 
and remembers everything 
about your 1-2-3 spreadsheets? 



WithSoteworlhy. neither you nor others who use 
your spreadsheets need ever forget the true meaning 
of a cell. 


Itlsajim^e 
in there. 

Let's face it. 
Some of your 
spreadsheets can 
bereaJbeasts-with 
tons of formulas, 
assumptions, and 
complex interre- 
lations between 
cells. 

It’s tough 
enough trying to 
remember your 
own reasons for 
doing things. Worse yet, try explaining it all to some- 
one else. 

Introducing Noteworthy -The professional 
spreadsheet annotator. 

Now, thanks to new Noteworthy'" it’s easy to tame the 
most gigantic spreadsheets in creation. That’s because 
Noteworthy is the first software ever to combine a majes- 
tic power for spreadsheet annotation with a gentle, coop- 
erative nature. 

Plus, it works alongside 1 -2-3* in a way that no soft- 
ware has ever done before. 

Want to remember why you put what you put in a cell? 
Just hit the hot-key and up pops a blank note. Then type 
away using Noteworthy’s powerful built-in editor (it will 
remind you a lot of a full-featured word processor). 

Create single notes up to 8,000 characters long. Make 
as many notes as you need, in a window of any size you 
choose, positioned on the screen where you want. Copy 
text from your note to a spreadsheet. From your spread- 
sheet to a note. Or from one note to another Find and 
replace words and phrases automatically, in single 
notes, or throughout the spreadsheet. 

Noteworthy even reminds you where you put your 
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notes. Each time the cursor lands on an annotated cell, 
the note indicator lights up at the bottom of the screen. 

Bignews for heavy 1-2-3 users. 

Despite its awesome power. Noteworthy is fast and 
reliable. That’s because it doesn’t lumber along in the 
background like some RAM resident utility. Instead, it 
runs as a bona-fide 1-2-3 add-in. In fact. Noteworthy was 
specially developed using new software tools supplied 
by Lotus* themselves. 

That means true integration between 1-2-3 and Note- 
worthy. No clumsy interference with the keyboard or with 
background pro^ams like SideKick.* And it consumes 
less than SOK, which means it virtually runs on peanuts. 

So why burden yourself with the details of your spread- 
sheets, or with annotation software that doesn’t pull its 
weight? Just remember Noteworthy. And you can forget 
everything else. 

Look for Noteworthy at computer dealers 

on sever 2 il continents. Or avoid the stam- — ^ 

pede and order direct from Funk Software 
with your check. Visa or MasterCard. 


SOFT 

WARE 


For spreadsheets worth^^oting. 

Please! Before I forget, send copies of Noteworthy at $79.95 each. 

□ My check is enclosed. Charge my Visa MasterCard 


_Fj(p.<Utr 


lb order caU 1-800-822-3865 

L (07-497-6339 In MA; 

Requires 1-2-3 Version 2 or Symphonyf Wll not run wilh l-2-3\fersion 1 or JA. I 


Funk Software, 222 Third Street, Cambridge, MA 02 142 

© 1987 Funk Software. Noteworthy is a trademark of Funk Software. 



Widely acclaimed because it’s FAST 
EASY and PRICED RIGHT (still only 
$65). TurboTax may be the test soft- 
ware purchase you ever make! 
FAST TurboTax calculates a com- 
plete tax return in just three seconds 
No Kidding! This speed is just the tick- 
et you need tor finding the test way to 
file. 'What-ir calculations are a snap 
at three secor>ds a pop> 

EASY TurboTax is easy to use. Pop- 
up menus and windows atx}und. cre- 
ating the most natural computer inter- 
face you're likely to see. Look at these 
features: 

• On*lir>et>elp 

• Pop*up menus 

• Over 30 forms 

• Pin-fed 1040s included 

• Full depreciation support 

• Automatic supporting 
schedules 

• Pop-up calculator and 
notepad 

• Full override capability 

• 1987 planning included FREE! 

• IRS approved printouts on 
your personal printer 

PRICED RIGHT Simply put. Turbo- 
Tax IS the test tax preparation pro- 
gram available anywhere. And the 
price is so low. it makes the competi- 
tion blush. To get yours, see your local 
dealer, or order direct. 

S6S’$5 shipping CA resi- 
dents 6*> sales tax Visa MC 
accepted Integrated state re- 
turns available for most stales 
— onlyS40eacn 30-day money-tack guaranlee 



CRITICS AND USERS AGREE 





World C/SS8 Winner —PC 
Wor/d re*defMft/p. October 
1986. 

TurOoTsM (8 lesi (o leem. itsr to 
use. fast to pnnr your return ' 
Seymour, syndiested 
cotumnM. Uerch 1966. 


'Turtx)Tai takes the prize tor most forms our 
Isvontes lor this review were TurboTas 
—InloWortd. March 1966. 

■Flexible. Attordable and Complete "— PC Maga- 
zine. Apnt 1985 It makes doing your taxes almost 
fun "—Bit. Alvemaz. PC Megezlne. April 1995. 


TURBOTAX FORMS LIBRARY 
Form 1040, A-B-C-O-E-F-G-KI-R-SE W-ES 
Forms 2106. 2tl9. 2210 2441. 3800 3903. 4136. 
4255 4562 4684 4797 4962 4972 6251 6252 
Plus Worksheets D E Depreciation & Whal-tl 


TAX PREPARERS: 

For the ultimate in in-house tax return 
processing capability use our profes- 
sional level software, TurboTax ProSe- 
nes 1040 Over 50 forms, tour ways to 
print returns (inci LASER), client letter 
time and billing, client file manager, batch 
printing and more Integrated state pack- 
ages for 26 states We also have the best 
1120. 1120S and 1065 packages you will 
find anywhere 

PERSONAL VERSION 1967 4 0 FOR 
1966 TAX YEAR PREPARATION 


’ f , Inc. 

4901 Mof»na Blvd # 801 San Oego. CA 921 17 
(619) 561-2233 
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■ THE SCIENTIFIC PC 


MFACT FILE 



Inmos 1)70(1 curd and T414 ('PL 
(pan of D70 1 Transpuier 

Development svstcm) 

Inmos Corp. 

P.O, Box 16(KX) 

Colorado Sprinits. CO 
(8(X)) 348-0664 

List Prices: D7()l Transputer IX’velopmcni 
System package (Including BlXW accelerator 
card and D7(X) software). S5.51X); B(XU ac- 
ccleralorcard. S3.5(X). 
hi .Short: .A package that enables you to use 
and lest the lnnHisT4 14 transputer. The 
transputer, with ilsCXeum programming lan- 
guage. can allow you to perform parallel pro- 
cessing of data, giving you the potential fix 
large throughput. 
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pleled. ALT continues on when any of the 
specified case statements complete. Oc- 
cam automatically passes the various ca.se 
statements to other processors to allow true 
parallel operation. 

The D700 manual comes in a small 
three-ring binder that is similar in size to 
the IBM manuals but just a bit too long to 
fit comfortably on the same shelf with 
them. Inmos Corp.'s documentation is 
very good at giving you an overall view of 
the transputer system. Separate chapters in 
the manual were devoted to the five floppy 
disks of software, including installation in- 
structions and a description of the Occam 
programming language compiler. No 
hardware installation instructions were in- 
cluded in the manual, but their absence 
might not be so bad since the board had no 
strapping options. Unfottunalcly, the soft- 
ware provided requires a full 640K in the 
host. SI2KJust did nut make it. 

The Inmos T4I4 processor is a very in- 
teresting and significant development. 
Things will get even more interesting in 
1987 with the addition of a floating-point 
processor to the T414 transputer. As more 
companies begin to adapt this parallel pro- 
cessor to a variety of different applica- 
tions, this CPU should have a great effect 
on the computer world . S 


Stephen Randy Davis is a frequent contrib- 
utor to PC Magazine. 
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Nowther^areal 
word processor that^ just 
as attached to 1-2-3 asyou are. 


Introdudug InWord. The complete word processor 
you run from inside 1-2-3. 

Now, for every- 
one who’s ever 
formed a mean- 





ingful relation- 
ship with l-2-3f 
we offer a single 
word of advice - 
InWord.'" 

It’s the full-fledged, 
full-function word 
processor that 

attaches directly to Lotus 1-2-3. 
No need to leave your 1-2-3 ses- 
sion to get to InWord. No need 
to leave InWord to get back to 1-2-3. 

Best of all, InWord works wonders with your words in 
the same way 1-2-3 helps master your math. 

Take hill command of the language. 

InWord is equipped with the kind of speed and perfor- 
mance that anyone could fall for. You get automatic 
word wrap and paragraph reform, horizontal scrolling, 
search and replace, cut and paste, cursor movement by 
word, sentence or paragraph. And there’s more. 

You can format your document with headers, footers, 
page numbers, tab stops, indents, and hanging indents. 

As well as left, right, center and full justification. 

Plus you can print bold, underlined and italic 
text, and mix typefonts and pitch to your 
heart’s content. 






InWord gives you instant spreadsheet 
integration, plus pouxrful for- 
matting and typestyle 
controls. 








"-•/'.i?' , *'■5' 7-- 





■ • 




Ifk great to be connected with Lotus. 

It’s no coincidence that InWord gets along so beauti- 
fully with 1-2-3. In fact, InWord was develop^ especially 
for 1 -2-3 \fersion 2 using software tools supplied by 
Lotus® themselves. 

That means InWord is truly integrated with 1-2-3. So 
it’s a breeze to transfer data directly from a spreadsheet 
to a document, or the other way around. And a snap to 
do lightning-like mailmerge operations straight from 
your 1-2-3 spreadsheet datab^. 

You can even hotwire parts of your spreadsheet 
directly into your document. So any changes you * 
make to your spreadsheet are instantly reflected . 
in your document. 

Plus, InWord runs from a command menu 
that looks, acts and feels exactly 
like 1-2-3 itself. You just 
can’t get more familiar 
than that. 

So if you’ve 



With InWord. automatic mailmerge is as 
easy as selecting a range fromyour I-2-3 
spreadsheet database 


become hope- 
lessly attached to 
the 1-2-3 

habit, insist on the one 
word processor that 
shares your affection. InWord. 

It’s from the makers of Sideways, 
the world’s leading 1-2-3 spreadsheet printing software. 

See InWord at better computer dealers everywhere. 
Or order direct from Funk Software with 
your check. Visa or MasterCard. At just 
$99.95 a copy, InWord could be the last 
word you’ll ever need. 

1 ^WWORD 


_ JFT 
WARE 


I’m hooked. Please send me copies ol InWord al just $99.95 each. 

□ My check is enclosed. Charge my Visa MasterCard 

Account number Exp dale 

Name Title 


Company- 

Address 

City 


-Slate- 


-Zip- 


Td order call 1-800-822-3865 

(6I7'497'6339inMAI 

Requires 1-2*3 Version 2. Will not run with Version I or 1 A 


Funk SoftwcU'e, 222 Third Street, Cambridge, MA 02142 

® 1987 Funk Software. InWord is a trademark of Funk Software. 
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EXTEND 

YOUR 

COMPUTING 

POWER 


REMOTE™ software lets you run almost any program, 
from any location, as if you were there. 


remote'" is the software that turns your personal 
computer into a host computer. You or anyone you 
choose can dial it up from almost any terminal in almost 
any location, and run most popular application 
programs such as word processing, spreadsheets, and 
data base managers. 

You’ll see the program on your dial in terminal 
screen as if you were seated at the host PC. 

While REMOTE software itself becomes transparent 
in use, it offers some very tangible benefits: 

• You don’t need a second PC to do the job of two. 
Almost any terminal or terminal emulator will do. The 
only software you need is the software in your host PC. 

• Each of several different users can call in from 
anywhere in the world and use the host PC and soft- 


ware. REMOTE software includes a sophisticated elec- 
tronic mail system with encrypted messages and in- 
dividual password protection. 

■ You can transfer files to and from the host conqtuter, 
using the CROSSTALK*or XMODEM protocol. 

• Programme/s and software vendors can use REMOTE 
software to debug a client’s software by phone, without 
leaving their own offices. 

Imagine the potential REMOTE software has in 
extending the power of your own PC. Ask your 
dealer, or write: 

CROSSTALK is a rcgtaercd trademark of Digital Conumuiicadons Associates. Inc. 

REMOTE b a iradctnark of Digital Communications Associates. liK. 

r X A I !✓• Digital Conununications Associates, Inc. 
WI/\LI\ 1000 Holcomb Woods Parkway 
CP_M.M_UHiCATiO_NS Roswcll, Gcofgia 30076 
VACy 1-800-241-6393 
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PRODUCTIVITY BILL HOWARD 


Seen only in terms of sales, WordPerfect may be the 
single most successful word processing program on the 
market. We discuss why all those users can’t be wrong — 
and give you two articles that show you ways to 
enhance your productive use of the program. 


WORDPEPIFECT 
MADE EASY 


F ive years ago. the ehoiee was sim- 
ple. If you wanted a word priKessor, 
there was WordStar, which was 
pretty goixl and still is — and EasyWriler 
(remember Ea.'iyWriler!) and a handful of 
others that weren't. So you bought 
WordStar. 

Now, there are some 75 word proces- 
sors on the market. While choices abound, 
buyers seem to cluster around only a hand- 
ful of these pnxlucts. Five word processors 
own, by best estimate, about three-quar- 
ters of the market. 

The killer program is WordPerfect from 
WordPerfect Corp. (formerly Satellite 
Software International), which is estimat- 
ed to hold 30 percent of the market. Micro- 
soft Word and Ashton-Tate's fading Mii/h- 
Mate each have about half that, and 
MicroPro's WordStar and IBM's Dis- 
playWrite a bit less. All of them list in the 
$4.50 to $.500 range and can be had on the 
street for around $250. (Others with a 
claim to the top Five or six are the PFS: 
Write/Professional WritelFirst Choice tril- 
ogy and WordStar 2(XX) — but if you be- 
lieved everything the vendors said, 100 
percent of the market would amount to 1 50 
percent.) 


WordPerfect's status stems not so much 
from any single dazzling feature, as does 
Word" s with its mastery of laser printers or 
XyWrite Ill's with its blazing speed. Rath- 
er. WordPerfect does everything well and 
avoids some of the problems hampering 
the competition. 

WordPerfect never was copy protected 
and never will be. unlike some Microsoft 
and MicroPro offerings that tried, then 
abandoned copy protection. It doesn't suf- 
fer as much as Word from tunning on a 
4.77-MHz PC. and it's nowhere near as 
tough to leam. It doesn't suffer from Mul- 
tiMate's page-oriented link to the once- 
mighty Wanftwriter that was MultiMate's 
biggest asset and now may be its downfall. 
Nor has WordPerfect failed to keep up 
with modern times, unlike WordStar, 
which Ux)k nearly 4 years to get from Ver- 
sion 3.3 to 4.0 and still lacks automatic 
paragraph refonnatting. 

WordPerfect resembles a Swiss Army 
knife, with a spelling checker, thesaurus, 
macro language, mail merge, on-screen 
math, sort facility, and on-disk tutorial. 
The only extra is a $ 1 29 WordPerfect Li- 
brary if you want to integrate the test of the 
WordPerfect line (a pair of $195 databases 
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■ WORDPERFECT 


PRODUCTIVITY DANIEL J . ROSENBAUM 

There’s a stack of books, tapes, and disk 
tutorials designed to get you up to 
speed with WordPerfect. We sort out 
the best from the rest. 

SEVENTEEN 
WAYS TO LEARN 
WORDPERFECT 


and spreadsheets) and toss in a bunch of 
SideKick-hke utilities. Nice lillle features 
abound: for instance, line numbers in the 
left margin next to each line, or the ability 
to print text side by side, like newspaper 
columns or for a TV script. Lawyers have 
just about made WordPerfect the official 
prtxiuct of the American Bar Association 
for its ea.se in building a table of authorities 
(references). 

File handling is as gtxxi as it gets — you 
can l(X)k at disk directories, copy or delete 
files, search a directory for files containing 
a specific phrase (a la The Norton Utilities' 
Text Search), and maintain a document 
summary of who created and typed a file 
and what the file is about. 

The WordPerfect manual is above aver- 
age, and if you're really stumped, Word- 
Perfect maintains a free, toll-free help line. 
No other big-time program — word proces- 
sor. database, or spreadsheet — offers that 
type of service. 

WordPerfect presents the user with a 
simple, uncomplicated typing screen. No 
borders and boxes pretending to be the 
sides of a sheet of paper, no colorful head- 
er, no icons perched in a row awaiting the 
click of a mouse button. It's blissfully 
blank except for a single line of informa- 
tion at the bottom, which leaves 24 of the 
25 lines free for you. 

For people who want to learn (or learn 
more about) WordPerfect, PC Magazine 
presents a pair of productivity-enhancing 
articles on WordPerfect. The first one 
looks at the plethora of books, disks, cas- 
settes, and other learning aids on the mar- 
ket to help newcomers get up to speed with 
the program. If you already know Word- 
Perfect, chances are you'll be asked how 
to learn WordPerfect, and recommending 
a good book may be less time-consuming 
than getting roped into conducting a 2- 
hour training session. 

The other article is a hands-on tutorial 
on creating and using WordPerfect mac- 
ros. Even if you're familiar with creating 
and using WordPerfect macros, several are 
worth adopting. For instance, if you've 
ever been annoyed by all the laser printers 
that dump their output with the last page on 
top and the first page on the bottom .we've 
included a simple macro that forces an HP 
LaserJet to give up its printout in the cor- 
rect order. — Bill Howard 


ordPerfect is not especially dif- 
ficult to coax into performing 
elementary tasks, but accessing 
all of its power can get complicated. Al- 
though the manual is clearly written, the 
help screens are well designed, and an on- 
line tutorial is included in the latest release 
(Version 4.2), many new users seek addi- 
tional help in getting up to speed witl) the 
program. 

Manufacturers of training materials 
have responded to this need with a slew of 
books, audiovisual courses, disk-based tu- 
torials, and other aids designed to smooth 
the WordPerfect learning curve. The num- 
ber, if not the quality, of WordPerfect aids 
is impressive. The sampling of products 
reviewed here includes nine books, one set 
of audiocassettes, two keyboard tem- 
plates, one set of videocassettes, a set of la- 
serdisks with dedicated video terminal and 
EPROM cartridges, two disk-based tutori- 
als, and one workbook. Prices range from 
$10.75 to $1,495. 

The value of the products ranges just as 
widely. Some training aids do nothing 
more than duplicate or rearrange informa- 
tion contained in the WordPerfect manual, 
while others seem to confuse the issues 


more than clarify them. Some, however, 
provide tips you won't find in the kit you 
get when you shell out $450 for WordPer- 
fect (for tips on learning WordPerfect mac- 
ros, see "Eight Ways to Improve Word- 
Perfect"). And other training companies 
use audio and video techniques, which 
they feel make learning easier. 

No matter which type of training aid 
you choose, you should make sure the 
book, cassette, or videotape you buy 
matches the WordPerfect version you’re 
using. The product has gone through sev- 
eral upgrades since its 1982 introduction, 
the most recent being the Version 4.2, 
which appeared in October 1 986. The pre- 
vious version, 4. 1 , is also in wide use; the 
differences between 4.1 and 4.2 are not 
significant. However, WordPerfect 4. 1 
contained many more features than 4.0. 
These 4. 1/4.2 additions, which include a 
thesaurus, split-screen capability, block 
text functions, and on-screen column for- 
matting, won’t be covered in a book or 
course that deals with Version 4.0. 

GOING BY THE BOOK Books are the 
largest category of WordPerfect training 
aids. Of the nine reviewed here, two, Dy- 
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The Not Found! nessage 
on the Status Line 
indicates that a word has 
been found that SPELLER 
thinks is not correct. 


lot Found! A — *ect Word or Nenu Option (0=Continue) • 0 
Skip Once; Z Skip; 3 fWtd Vford; 1 Edit; Look Up; 6 Phonetic 


The All-Hands-On WordPerfect Learning Disk/rom Retrieval Technology displays instruction 
windows on top of the user's copy o/WordPerfect. 


natnics of WordPerfect by Trish McClel- 
land (Dow Jones-lrwin) and WordPerfect 
for the IBM PC by Dineh M. Davis (Holt, 
Rinehart and Winston), are victims of the 
4- to 8-month lead time required for books 
to reach the shelves. Both books are good 
efforts, but they cover only Versions 3.0 
and 4.0. This is a particular shame in the 
case of the Davis book, since the material 
is well organized and the book is one of the 
most physically attractive of the bunch. 

Of the others, three stand out. The 
WordPerfect Book by Leo 1 . Scanlon (Tab 
Books) deals with Version 4. 1 . It is clearly 
written and well organized. Scanlon ends 
each chapter with a question-and-answer 
section, as well as hints and warnings 
about what you just learned and a recap of 
key points. The book’s design won't win 
any awards, but read carefully and you'll 
learn the program. 

Another worthy product is Using Word- 
Perfect, Revised Edition, by Walton Bea- 
cham and Deborah Beacham (Que Cotp.). 
This book focuses on WordPerfect 4.0 and 
adds a chapter on 4. 1 . Although its screen- 
shots aren't always clear or even neces- 
sary. it is an adequate guide to the pro- 
gram's functions and features. 


For the WP power user, there’s Word- 
Perfect Tips and Tricks by Alan R. Nei- 
bauer (Sybex). This book is suited for peo- 
ple who learn things by poking at a 
keyboard. While all the other books try to 
teach in some kind of linear fashion, Nei- 
bauer talks about ways to use the program. 
The basics take up only about the first 50 of 
more than 400 pages. The rest of the book 
deals with real power applications; the last 
couple of chapters on advanced macros are 
full of examples that lift the book above the 
rest of the field. If you already know 
WordPerfect and want it to jump through 
hoops, check out this book. 

Sybex’s other WordPerfect book. Mas- 
tering WordPeifect, by Susan Baakc Kel- 
ly, is hindered by poor design. The type- 
face is difficult to read, and each chapter 
starts with a diagram printed over a back- 
ground that is supposed to look like mar- 
ble. Although the diagram is a nice device 
in that it previews the functions and corre- 
sponding keys covered in the chapter, the 
background is too distracting. The organi- 
zation and writing style are serviceable, 
though not inspired, but the book’s design 
completely sabotages the author’s efforts. 
Stay clear. 


■ If you already know 
WordPerfect and want it 
to jump through hoops, 
check out WordPerfect 
Tips and Tricks by Alan 
R. Neibauer. 


Advanced WordPeifect: Features and 
Techniques by Eric Alderman and Law- 
rence J, Magid (Osbome/MeGraw-Hill) 
and Working with WordPefeetby Beverly 
B. and S. Scott Zimmerman (Scott, Fores- 
man & Co.) are both quite serviceable and 
have frequent flashes of humor. The Zim- 
merman book goes a little overboard on 
the humor, though — its table of contents 
and section headings ate so droll as to be 
almost useless. 

Alderman and Magid keep their word- 
play subtle and within bounds; discussing 
WordPerfect's ability to convert docu- 
ments to and from the obscure Navy DIF 
(Data Interchange Format) specification, 
they say, "If you are in the Navy, you 
probably already know everything you 
need to about this format; if you are nut in 
the Navy, you probably still know every- 
thing you need to about this format.” 

Finally, WordPerfect Corp. itself pub- 
lishes WordPerfect Lessons — A Class- 
room Workbook. This is simply a bound 
edition of the tutorials found in the Word- 
Perfect manual. It’s meant for classroom 
instruction, and the teaeher’s manual 
comes with a wall poster of the keyboard 
and five extra function key templates 
(plastic overlays that sit on top of the key- 
txrard and relabel the keys to help you re- 
member WordPerfect commands and key- 
stroke combinations). If you have the 
manual, there’s no reason to get this book, 
unless you really want the extra templates. 

Do you need any of these books? Yes 
and no. As manuals go, WordPerfect's 
isn’t bad. None of these books is a must- 
buy, though the Neibauer is a real keeper 
and goes far beyond what any of the others 
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FACT 


FILE 


I WordPerfect 
WordPeifecl Owp. 

288 W. Center St. 

Orem. UT 84057 
List Price: $495 
Requires: 256K RAM. 
two disk drives. DOS 2.0 
or later. 

In Short: Not copy pro- 
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BOOKS 


H Mastering WordPerfect 
By Susan Baake Kelly 
Sybex Inc. 

2344 Sixth St. 

Berkeley. CA 94710 
(800)227-2346 
Copyright: 1986 
List Price: SI9.95 
In Short: Reasonably 
good content sabotaged by awful design. 
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~ WordPerfect Tips and 
Tricks 

By Alan R. Neibauer 
Sybex Inc. 

2344 Sixth St. 
Beiketey.CA 94710 
(800)227-2346 
= Copyri^l: 1986 
^ List Price: $18.95 
In Short: A treasury of shortcuts and hints. 
Best for the advanced user but valuable to all 
but the absolute beginner. 
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Advatued WmdPerfect: 
Featuresand 
Techniques 
By Eric Alderman and 
LaNvrenceJ. Magid 
Osbome/McGraw-Hill 
McGraw Hill Training 
Systems 
P.O. Box 641 
Del Mar. CA 92014 
(800)421-0833 
(800)662-6222 (in Calif.) 

Copyist: 1986 
List Price: $16.95 

In Siort: An advanced guide seasoned with 
subtle humor, clear writing, and solid exam- 
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Working with Word- 
Perfect 

By Bevoly B. and 
S. Scou Zimmerman 
Scott, Foresman & Co. 
1900 E. Lake Ave. 
Glenview. IL 60025 
(312)729-3000 
C(q>yri^t: 1987 

In Short: Heavy-handed humcM- undermines 
an otherwise ad^uate work. Its organiztuion 
could be better. 
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B The WordPerfect Book 
By Leo J. Scanlon 
Tab Books Inc. 

Blue Ridge Summit. PA 
17214 

ai7) 794-2191 
Copyright: 1986 
List Price: $16.95 
In 9iort: One o( the bet- 
ter WordPerfect books. Not pretty, but pre- 
sents topics well and in an intelligent order. 
Chapters end with a solid recap. 
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Vsing WordPerfect, 
Revised Edition 
By Walton Beacham and 
Deborah Beacham 
QueCorp. 
7999KnueRd. 
Indianapolis. IN 46250 
(800)428-5331 
Copyright: 1985 


In Short: Not the best of the lot. but one of 


the most complett. Needs an update: it focus- 
es too heavily on Version 4.0. 
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WwdPerfect for the 
IBM PC 

By Dineh M. Davis 
Holt, Rinehart and 
Winston 

383 Madistm Ave. 
NewYork.NYIOOI7 
(212)750-1330 
Copyright: 1985 

In ^MMl: Outdated; H emphasizes Version 
3.0, which is neariy prehistoric in WordPer- 
fect terms. A pity, since the boc^ is attractive 
and well organized. 
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List Price: $10.75 


1 DyruunksofWmd- 
Perfect 

By Trish McClelland 
Dow Jones-Irwin 
i818RidgeRd. 
Homewood, IL 60430 
(800) 841-8000 ext. 33 
Copyright: 1986 
List Price: $19.95 
In Short: Obsolete; deals mostly with Ver- 
skm 3.0. Poorly organized. 
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offer. Still, people leam in different ways, 
and if you feel shortchanged or over- 
whelmed by the manual, the extra $15 or 
$20 is a good investment if it makes you 
more comfortable with the $495 price lag 
that WordPerfect brings. 

KEYBOARD TEMPLATES Another 
type of training aid that can speed your 
progiess along the learning curve without 


breaking your budget is a third-party key- 
board template. Two companies have at- 
tempted to improve on the template that is 
supplied with the program by adding extra 
features. 

Systems Management Associates of- 
fers a heavy plastic sheet, called PC-Docu- 
Mate, that fits on your keyboard surround- 
ing the keypads. Commands are printed on 
both sides and organized into groups by 


function: all the printing commands are in 
one place, while all the editing and typing 
commands are somewhere else. Cursor 
control keys are on both sides. 

Unfortunately, the SMA template la- 
bels only the shifted and unshifted posi- 
tions of the function keys — leaving the 
Ctrl and Alt positions for the rest of the 
template. The irony of this organization is 
that WordPerfect itself groups all print. 
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WordPerfect Les- 


sons— A Classroom 


Workbook 


WordPerfect Coq). 


288W.OnterSt. 


Orem. UT 84057 

S' 

(801)227-4070 


Copyri^t: 1986 


List Prke: $19.95 

In Short: A bound edition of the training ex- 

eicises included in the WordPerfect manual . 

Fw classroom use only . 
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TEMPLATES 


DISK TUTORIALS 


ATlTtachYowu^ 
WordPerfect 
American Training Inter- 
nationa] Inc. 

12638 Beatrice St. 

Los Angeles. CA 90066 
(800)421-4827 
(213) 823-1129 (in 
Calif.) 

In Short: A mechanistic, superficial, and tn- 
comj^ete introduction to WordPerfect. 
ClRCtiaiaONREADeRSER^CATO 



PC-DocuMate 

Systems Management Associates 
332S Executive Dr. 

P.O.Box 20025 
Raleigh, NC 27619 
(800)762-7874 
List Price: $14.95 

In Short: Redundant for hard disk users — all 
of its rruterial and nwre is available through 
WordPerfect's Help facility. 
ORCLEWeONREAOeRSERVICeCARD 


WoidPerfectiA 
Kleenex Keyboard Booklets 
Qeative Computer Products 
6369 Nancy Ridge Dr. 

San Diego, CA 92121 
(800)231-5413 
(800)523-5441 (in CaUf.) 

List Price: Booklet. $19.95; template. 
$14.95. 

In Short: Somewhat helpful but haid-to-read 
plastic boddet meant to stick to the keyboard. 
OnCLESWONn£AD£RSERV>CECABD 



Att-Hands-On Word- 
Pafect Learning Disk 
Retrieval Technology 
(now Hands On Learning 
Corp.) 

3 Courthouse Ln. 
Chelmsford. MA01824 
(617)458-1130 
List Price: $74.95 


In Short: A thorough introduction to Word- 
Perfect. Leads you throu^ an actual copy of 
the program. 


CtRCLEet70NREADeBSeFB/C£CA«0 


WORKBOOKS 


Introduction to Wmd- 
Perfect 

Electronic Learning 
Facilitators Itk. 

7101 Wisctmsin Ave. 
Bethesda,MD 20814 
(301)986-4929 
List Price: $16.95 
In Siort: A lop-fli^ 
value, though anythirtg but slick. The spiral- 
bound book includes a f1o(^ disk but has no 
index aitd is sometimes dmise. 
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VIDEOCASSETTE 


Perfect Teacher! 

CMS/Data Corp. 

187 Office naza Dr. 

Tallahassee. FL 32301 
(904)878-5155 

Lfat Price: VHS and Beu versions. $495; U- 
format, $695. 

In Short: Badly orgaiuzed. badly presented, 
low production values. Includes instruction 
m running WordPerfea tm both PCs and 
DEC minicompu^. 
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VIDEODISK 


WordPerfect 
Comsell Inc. 

500TechPkwy. 

Atlanta. GA 30313 
(404)872-2500 

List Price: $ 1 .495 per course (not including 
equipment). 

In Short: A topflight course, well presented 
and structured correctly. Price aixl equipment 
prdubit individual ownership, but corpora- 
ticms should consider this course. 

CIRCLE SM ON READER SERVICE CARO 


CASSETTES 



How to Use Word- 
Perfect 

FlipTrack Learning 
Systems 

999 Main St., #200 
Glen Ellyn. IL 60137 
(800)222-3547 
(312)790-I117(inni.) 
List Price: $89 


In Short: A tK)vel idea executed well . The 


(XNirse is logical, complete, helpful, and in- 


expensive. 

ORCLE so ON READER SERVICE CARD 


formatting, merge, and macro commands 
on the same keys, so the SMA template of- 
ten winds up duplicating the WordPerfect 
template. PC-DocuMate retails for $14.95 
and is available for the IBM PC keyboard, 
the IBM Enhanced keyboard, the AT, the 
AT&T 6300 (though not the 6300 Plus), 
all Compaqs, all Key Tronics, and others. 

WordPerfect 4.1 Kleertex templates 
from Creative Computer Products take a 


slightly different tack. They duplicate the 
WordPerfect template, but allow users to 
flip them over and write on the other side, 
providing two uses for one product. 

Kleertex also offers a 6-inch long light- 
weight plastic booklet that attaches to the 
keyboanl with adhesive tape. The 16-page 
booklet is thumb-indexed and has a de- 
tailed table of contents on the inside front 
cover. 


If you'd rather look at a booklet than 
your screen, this one is fairly helpful; un- 
like the WordPerfect-s\yp^Y\eA Quick Ref- 
erence Card, it groups operations together 
by function. Unfortunately, its typeface is 
hard to read, and the way material is orga- 
nized under each topic heading can be con- 
fusing. The booklet, available for Ver- 
sions 4.0 or 4.1, has a suggested retail 
price of$I9.95. 
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■ LEARNING WORDPERFECT 


Kleenex also makes a full-keyboatd 
template that retails for $14.95 and will fit 
the IBM PC, the AT&T 6300 (though not 
the Plus), the Key Tronic 5150, the Com- 
paq line, and others. None is currently 
available for the IBM Enhanced keyboard. 

If you have a hard disk, you don't need 
either of these templates: striking F3 will 
bring up a help screen. Typing the first let- 
ter of what you think you want to do (C for 
cursor control) will bring up a guide to ev- 
erything WordPerfect will do that starts 
with that letter. Pressing a function key af- 
ter hitting F3 will give complete help about 
that key. Floppy disk-bas^ systems need 
a disk swap after hitting R to use the help 
utility, so the templates may save some 
work there, 

SONETLinVOtlRE At the other end of 
the spectrum in terms of price and com- 
plexity are audiovisual training materials 
such as the interactive videodisk-based 
corporate training center from Comsell. 
The courses cost between $1,495 and 
$2,(X)0, and require a special terminal and 
an industrial la.serdisk player. 

Comsell’s courses, WordPerfect in- 
cluded, will run on the Visage, IBM 
InfoWindows, or Sony VIEW system. 
Depending on the system, it will use either 
a keyboard, touch-screen, or light pen. It 
can also use Comsell's own Learning Cen- 
ter, whose terminals are converted coin- 
operated barroom video poker games. 

Its odd hardware aside, the Comsell 
WordPerfect course is pleasant and effec- 
tive. The actor is attractive, well spoken, 
and believable, the sound and video are 
sharp, and the lessons and drills are well 
planned. However, the quality of the on- 
screen text during quizzes and some expo- 
sitions, though adequate for a 90-second 
video game, is too tedious for an 8-hour 
training course. 

Perfect Teacher!, a workbook, a floppy 
disk, and a pair of videocassettes from 
CMS/Data Corp., starts off with an ex- 
tended explanation of who owns what 
copyrights and what the authorities will do 
to you if they catch you doing something 
naughty. The tape goes downhill from 
there. 

The material on Perfect Teacher! is pre- 
sented in apparent reverse order. Merges 
and macros are covered even before tabs 


■ Kleertex’s templates 
duplicate the Word- 
Perfect template, but 
allow users to flip them 
over and write on the 
other side, providing 
two uses for one product. 


and margins, searches or replaces, defin- 
ing blocks, or revealing codes. Production 
values are strictly those of local access ca- 
ble TV ; shots of the computer screen are 
difficult if not impossible to read; back- 
ground noise and the overall sound level 
vary widely (but the former is always too 
high); the video lacks definition; and the 
actress is stilted and plainly reading off cue 
cards. CMS/Data should take some les- 
sons from Comsell in building good 
courses. 

CMS/Data also makes the mistake of 
using the same tape to Uuin on both IBM 
PCs and Data General minicomputers (for 
which WordPerfect was originally de- 
signed). That forces CMS/Data to explain 
that when it's talking about Data General 
computers, it doesn't mean the Data Gen- 
eral One portable, which is a PC, As a re- 
sult. you are advised that the tape will refer 
to function keys, but not the Ctrl, Alt, or 
Shift positions so as not to confuse Data 
General users, who don't have those keys. 

Less elaborate (and expensive) than the 
Comsell and CMS/Data training courses 
are a couple of interactive floppy disk- 
based tutorials. 

American Training International (ATI) 
is the major vendor of interactive tutorials, 
but its ATI Teach Yourself WordPerfect tu- 
torial fails to illustrate why. The ATI 
course is quick but dreadfully superficial; 
you will learn the basics but only the ba- 
sics. It is not especially interesting or en- 
tertaining, and like all such tutorials it is re- 
strictive. ATI says the purpose of the 
course is to get you up to speed as quickly 


as possible; the lack of depth may or may 
not be an acceptable trade-off, depending 
on your priorities. 

One complaint about content: the 
course tells you to start a search by press- 
ing the Esc key, which in all other cases is 
used to repeat subsequent keystrokes. Ev- 
ery other manual or lxx)k advises to start a 
search by pressing the Search key again, a 
potentially less confusing or damaging 
procedure. 

Another tutorial, AH-Hands-On Word- 
Perfect Learning Disk from Retrieval 
Technology (now Hands On Learning 
Corp.), is an improvement. It is slower 
than the ATI course, but it is more thor- 
ough, more entertaining, and more inter- 
esting. While ATI simulates the WordPer- 
fect screen Retrieval actually uses your 
copy of WordPerfect to teach its lessons, 
displaying “Post-it”-type rectangles on- 
screen to give instructions or illustrate 
points. 

A third tutorial is Introduction to Word- 
Perfect, a 100-page comb-bound work- 
book produced by Electronic Learning Fa- 
cilitators (ELF). The workbook is 
accompanied by a floppy disk containing 
nine documents used in the course of read- 
ing the book's eight units. The ELF work- 
book does not contain an index, is not or- 
ganized very well, is at times unclear, and 
is far from slick. But at $16.95 it's cheaper 
than most books, let alone other alternative 
media products. 

Best buy Of all the training aids re- 
viewed here, the best organized is the Flip- 
Track Learning systems cassette tape pro- 
gram, How to Use WordPerfect. Like 
other FlipTrack packages, this one puts the 
basic instructions on one side of the tape, 
with expanded or advanced instruction on 
the other. When you want more help or 
want to explore a topic in greater depth, re- 
set your cassette player's tape counter to 
zero, turn over the tape (hence the name), 
and play that side. W^en you're finished, 
rewind the tape back to zero, turn the tape 
over, and proceed. 

How to Use WordPerfect includes four 
tapes and a well-indexed reference guide. 
Topics are presented in a logical, helpful 
manner, sound quality is clear (though 
you'll want to leave your noise-reduction 
control on), and the announcer's voice is 
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ANINVmmON 
FROM THE #1 
DATABASE 
SOFTWARE. 



Rated * 1 By DataPro. 

“Mlcrorlm's RBASE System V far outshines Its 
competition.” 

— DataPro Reports 


Best Data Management Software of 1986. 

—PC Magazine 


“...A superset of dBASE III Plus functional! tj^’ 

— InfoWDrid 


“. . .YouVe slmpty got to look at RBASE System V 
It’s brilliant” 

—Jim Seymour 
PC Week 



PUVy WITH YOUR DATA. 


T ^ ^en we created RBASE 
VVSystem V the whole Idea 
was to make the full power 
of a sophisticated relational 
database available to people 
who don’t feel like program- 
ming. Thanks to your 
enthusiasm. It’s been quite a 
success. With our Express 
System, RBASE System V 
offers you a combination of 
sp)eed, power, and flexibility 
that’s literally not available 
with any other DBMS. And 
now. we’re introducing a new 
presentation graphics prack- 
age that gives you the oppor- 
tunity to play with your 
numbers and Ideas In graph 
form. 

But first let’s take a look at 
RBASE System V the prod- 
uct which makes RBASE 
Graphics a pxiwerful tool for 
understanding. 

DAIA MANAGEMENT 

RESUUTS IN HOURS- 
NOT MONTHS. 

With RBASE System V no 
matter how sophisticated the 
application, you just follow 
a simple, flll-ln-the-blanks 
format and our Application 
EXPRESS writes all the 
code automatically. 

As a result even as a first- 
time user, you can build a 
powerful, automated appli- 
cation. With the features 
you’d expect in a custom 
program from a professional 
programmer. 

When you’re done, you’ll 
have automated the process 




A 

With our Express System, it's easy to build on 
outomoted application without programming. 
From this point on, ony of these functions con 
be performed by a simple menu pick. 


To update a report like this tokesjusto 
few keystrokes, even though if contains 
computed columns, subtotals, ond multiple-i 
tableaccess.Andthisisjustthebegin- / 
ning; with new R:BAS£ Grophics, there are / 
llterallythousandsofwaystoplaywith ' 
these numbers. 
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35.385 
^ 90,489 
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* 30.034 
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INTRODUCING 
R:BASE GRAPHICS. 
TURN RAW DATA INTO 
PURE UNDERSTANDING. 


(giwaoiw 


O f the 100-plus graphics 
products on the market 
this Is the only one that 
works directly with RBASE 
System V or RBASE 
5000/4000 data 
And the only one that 
combines presen- 
tation-level graphics 
with ptowerful data 
reduction capabil- 
ities. With just a few 
keystrokes, RBASE 
Graphics can sort 
through megabytes of data 
retrieve just the data you’re 
Interested In, comptare Items 
any way you like, and put 


a. 




them Into presentation- 
quality chart or graph form. 

■feu won’t even have 
to interrupt your train of 

thought With RBASE 
Graphics, you keep 
right on using the 
same familiar Inter- 
face, feu enjoy a totally 
Integrated solution 
that turns raw data In- 
to pure imderstcmdlng. 
And now you can 
express It graphically. 
Let’s take a look at the 
example here and see how 
the process works. The first 
screen you see Is raw. un- 



sorted RBASE data (This Is 
the same data RBASE 
] SystemVwouldusetoglve 
; you the ACME Novelties 
'■ weekly sales repwrt.) All you 
do Is tell RBASE Graphics 
‘ what you want and how you 
: want It It goes Into the 
■ database, performs the sort- 
: ing requests, emd creates a 
: graphable subset of the data- 
j base. If you want a column 
! graph that compares total 
i product sales by month, all It 
! takes Is a few keystrokes, 
and you've got It 
Of course, this Is only 
one example: with RBASE 
Graphics, using a database 
to reach new levels of under- 
standing Is limited only by 
the Imciglnatlon. 

RBASE Graphics gives 
you eight standard chart or 


graph formats, plus seven 
j text fonts, 16 colors, and up to 
' 32 windows of split-screen 
displays. RBASE System V 
SuperMath functions have 
1 also been Included for precise 
data handling. In all, there 
; are over 40 mathematical. 

! trigonometric, logical and 
j flnancied operations. Of 
course. RBASE Graphics 
supports most fxrpular video 
control cards, plotters, 
and printers. 

As you’ve already seen, 
ty using RBASE Graphics, 
ACME Novelties graphically 
Identified their problem 
area: The Extern Region. 
Now we’d like to show you 
another product that lets 
ACME review their data In 
a completety different way. 
i RBASE CLOUT* 



I ▲ 

I By breaking your sales down Into pefcentoge by 
montb, and reviewing the data graphically. It’s 
clear that something went seriously wrong In 
June ond July, but as yet, nobody knows where. 


Even though the data for quotas and actuals ore ^ 
1 stored In different tables, all you need to do Is 
define what should appeor on the chort. Now we 
I see that the problem Is weak sales in the Eostem 
I Region. And come one step closer to turning 0 
problem Into a solution. 



R:BASE CLOUT 
THE DAIA RETRIEVAL 
SOFTWARE THAT SPEAKS 
TOUR LANGUAGE. 
ENGUSH. 

T 'hls artificial intelli- 
gence, natural language 
query softwcU’e gives you 
another option. ibu just type 
your requests In plain 
English. CLOUT figures out 
exacts how to get the answers 
by translating common 
questions Into computer 
commands. 

CLOUT’S natural language 
dictionary contains 300 
commonly used words, zmd 
you can add 500 more (with 
definitions) per database. By 
adding unique definitions, 
you can customize CLOUT to 
your specific needs. Now 
let’s go back to our example 
for a minute: 

From RBASE Graphics, 
we saw the problem at ACME 
Novelties was weak sEiles In 
the Extern Region. Now the 
question Is— who’s respon- 
sible? Suppose we had taught 
CLOUT that the name for 
distributors was “blgshots." 


iMCM Kson « n« usTHHNfiaSmT^w usm no Mc 

rMChtMin]>MBT(N(rHNltJtSTr(Nr j 

CMM 

•mmm 

Wiwl 

s 

<mm.m nuon iioiTscci 

MMDlIC UACUX) iutt«ao 

iMkiu i?unat WNSdo 

•MHt tniUV tKMflD 


▲ 

By exploring your data with CLOUT - our natural 
queiy longuoge - you’ve monoged to pinpoint the 
entire problem by typing in one sentence. From 
this point on. the answer looks to be a visit to the 
distributors. Which is about the only thing CLOUT 
can’t do lor you. 

And that in a nutshell. 

Is what It’s like to play with 
RBASE System V— along 
with our RBASE Graphics 
and RBASE CLOUT options. 
The whole process Is simple, 
natural and Intuitive. 





DAm MANAGEMENT. 
NOBOEYGIVES YOU MORE POWER 
MORE FLEXmOITY 
OR MORE WKYSTO USE IX 


Besides RBASE System V 
Graphics cind CLOUT we 
also offer you a number of 
options for ultra heavy-duty 
programming. 

RBASE Extended Rep)ort 
\\Wter (XRW) goes beyond the 
power and control provided 
In the RBASE System V and 
RBASE 5000 report writers. 
Ifou can create complex reports 
with up to 250 lines per 
page and more than 255 chetr- 
acter page widths. XRW also 
gives you the flexibility of 
conditional processing, sub- 
string extraction and the 
ability to assign over 200 
variables. As a result you can 
take complete command 
over every character on every 
repart 

Then there's RBASE 
Program Interface, a library of 
relocatable routines that 
provide access to RBASE data 
for applications 
written in Micro- 
soft FORTRAN, C 
and Pascal. Which 
gives you appli- 
cation development 
flexibility that 
may not be avail- 
able in a database 
programming language. By 
using Program Interface, it’s 
pKTSSlble to develop a wide 
variety of scientific, statistical, 
and advanced business 
applications. 

Finally, there's RBASE 
Runtime. For developers who 
have created a pxrpular 
application with RBASE 


System V or RBASE 5000/ 
4000, this is the way to 
distribute it to additioncil 
users at minimum cost. Elach 
Runtime package contains 
all the software you need to 
distribute five complete 
applications. 

In addition to aU the 
solutions Mlcrorim offers, 
there’s also a Icirge — and 
growing— number of third- 
party utilities, programs, 
applications, and reference 
books. All of which give you 
even more reasons to make 
RBASE System V the data- 


R:BASE 

DAIA 

MAIVAGEMENT 

FROM MICRORIM 


base you ask for and use. 

RBASE System V and all 
the Companion FYoducts will 
run on your standalone IBM 
p)ersonal computer (and 100% 
compatibles) and support 
your IBM PC-NeLTbken Ring, 
or 100% compratible local 
area network. 

SEE FOR YOURSELF: 

CALL 1-800-547-4000. 
No matter what kind of 
Information you need from a 
database, the RBASE prod- 
uct family will make the pro- 
cess simpler, and the insights 
more valuable. If you want 
to see just how fast pKrwerful, 
and flexible we really are, 
just cisk your software dealer 
for a trial run. Or if you'd 
rather we’ll send you a 
fully-functional RBASE 
S3^temVTHal Version for 
only $19.95, plus ship- 
ping. It’s a complete 11- 
dlsk package limited 
only ty the size of the 
database you can 
build. Just call 
1-800-547-4000, 
Dept. 817. In 
Oregon, or out- 
side theU.S,, 
call 1-503- 
684-3000, 
Dept 8 17. Call 
us soon. 


RBASE companion products are fully com- 
patible with ^ versions of RBASE databases: 
System V/5000/40(X). Microrim. RBASE 
and CLOUT are roistered trademaiits of 
Mlcrorim. Inc. IBMls a roistered trademark 
of International Business Machines. 



CIRCLE 501 ON READER SERVICE CARD 


■ WORDPERFECT 


■ THE ATI course 
is quick but dreadfully 
superficial; you will 
learn the basics of 
WordPerfect but only 
the basics. 


Two complaints and an observation; 
you are steered to the manual for instruc- 
tions on how to set up your machine. As 
long as you’ve got the manual’s instruc- 
tions there, why not just run through the 
manual’s whole tutorial? Also, tape 
counters are not always standard equip- 
ment on portable cassette players. The al- 
ternative — the numbered tape guides be- 
low the cassette’s clear window — ate not 
nearly exact enough. 

Lastly. I could not shake the feeling, 
listening to these cassettes, that I was back 
in my junior high language lab. learning 
Spanish with those blasted ALM tapes. 
(Hola, Isabel! (.Corno estas? Eistoy bien, 
gracia-s. tu? Bien, gracias . . .) 

There is no shortage of ways to learn 
WordPerfect. If none of these suit you. 
you have three choices: get your typewriter 
back out of the closet, muddle through and 
write your own book/tape/disk based on 
how you did it, or go back to WordStar. 
No, there is a fourth choice — one I recall 
from a bicycle repair book I own. 

“The last tool you’ll need,” the txxik 
says, "is a friend to help you. If you do not 
have a friend, we advise you find one at 
your first opportunity.” WordPerfect's 
enormous popularity should make it easy 
to find a user group, colleague, or friend 
who can help you over the rough spots on 
the way to mastering the program . 


DanielJ. Rosenbaum is executive editor of 
Wiretap . a monthly newsletter that tracks 
developments in the computer and commu- 
nications industries .He is also coauthor of 
a forthcoming hook, WordPerfect Tips. 
Tricks and Traps. 


unlock Removes 
Copy Protection 


RUNS YOUR SOFTWARE ON ANY HARD DISK 


UNIock “copying" disk allows you to 
make "unprotected" DOS copies of 
popular original program disks. Unpro- 
tected backup copies perform per- 
fectly. as do copies of these copies. 
UNIock copies run on any hard disk, 
including Bernoulli Boxes. No original 


required in drive “A." Run on a RAM 
disk simply and conveniently. Also, 
copy DOS SVi" programs to SVa" 
diskettes. For IBM’ PC. XT. AT. com- 
patibles. 256K or more. DOS 2.1 or 
higher. Choice of the critics! 


Guaranteed to work only with programs below: 


unlock album “A” PLUS 

$ 69.95 

(Pkia $4 aNp tMocWig Foreign ordara $10) 

• d BASE III & d BASE III PLUS™ 

• LOTUS 1-2-3™ n *2 0 ) 

• FRAMEWORK 1 & II™ 

• IBM WRITING ASSISTANr** n.oi> 

• CHARTMASTER™ (6i) 

• IBM FILING ASSISTANT™ n O) 

• SIGNMASTER™ (Si) 

• IBM REPORTING ASSISTANT^** n.o) 

• FASTBACK™ (5,3) 

• GRAPHWRITER™ (44. 44i) 

• HARVARD TOTAL PROJECT MGR.™ntt) 

• REALIA COBOL™ (14. 2.0) 

• THINKTANK™(2-0. 2-)) 

• MULTILINK ADVANCED™ (3 02. 303) 

• DOLLARS & SENSE™ (2 0) 


UNLOCK' ALBUM ’’B” PLUS 

$ 69.95 


iftiaSA ttoptwidhng Foraen ontara $ 10 ) 


► SYMPHONY™ (II) 

► CLIPPER™ 

» LOTUS 1-2-3 REPORT WRITERT“{i o» 

» DOUBLEDOS™ 

► smARTWORK^“ no b*v t wiru io « i.i) 

» DISK OPTIMIZER™ 

» MANAGING YOUR MONEY™ n.s. i.si. 2 . 0 ) 

• DATABASE MANAGER II— THE INTEGRATOR™ ( 2 . 0 . 202 ) 


• PFS: ACCESS™ nM4 Ed.) 

• PFS; PLAN™(B» 

• PFS: GRAPH™ (8) 

• PFS: WRITE™n oi, C) 

• PFS: REPORT™ (B.C) 

• PFS: FILE™(B.c» 


Best Of UNLOCK” $ 74.95 
ALBUM “D” PLUS iPlM yiiphanijhno Fo'«^onWr« 


$101 


• dBASE III & dBASE III PLUS™ 

• FRAMEWORK I & II™ 

• CLIPPER™ 

• FASTBACK™ (S3) 

• CHARTMASTER™ ( 6 . 1 ) 

• SIGNMASTER™ (s.i) 

• DOLLARS & SENSE™ (2 0) 


• LOTUS 1-2-3™ (1 A. 2 . 0 . 2 ot) 

• SYMPHONY™ 01.12) 

• LOTUS 1-2-3 REPORT WRITER™ n O) 

• DOUBLEDOS™ 

• HARVARD TOTAL PROJECT MGR.™(ii0| 

• MANAGING YOUR MONEY™ (t.s. 1 . 51 . 2 . 0 ) 
THINKTANK™(a.o. 2 .i) 


• MICROSOFT WORD™ g is, 2 . 0. 2 ot) 


( unlock flight jet #202 $ 29.95 

• FLIGHT SIMULATORTM • jet^u • SCENERY DISKS iPiu« U fonv' ontv* $iot 


CHOICE OF THE CRITICS! 


UNIock has two particularly en- 
dearirtg characteristics: it works, 
and works simply. I was able to quickly 
produce unprotected copies of Lotus 1-2-3 
release 2. Symphony 1.1. Microsoft Word 2.0. 
dBase III 1.1, and Framework It. These copies 
performed flawlessly, as did copies of these 
copies.” Chrisiopher OMalley. 

PERSONAL COMPUTING. April *86 

“Because copy protection can interfere 
with the ability to back up a hard disk, 
business-oriented users may prefer programs 
likeTranSec’s UNIock series." 

Winn L Rosch. PC MAGAZINE. May 27. 1986 


D X/TC "UNIock 4.7 defeats the latest Pro- 
D T I C lok and SuperLock type of copy 
protection scheme. It’s rr>enu-driven arid works 
fine on the programs it's supposed to work on: 
Lotus 1-2-3, dBase III, Framework. Symphony. 
Paradox, and several others.” 

Jerry Poumeile. BYTE. Feb. '86 


1 ftecomrnmded hr the edinm of: I 

PERSONAL 

■ 

1 COMPUTING 




ORDER TODAY TOLL FREE: 

1 - 800 - 423-0772 

IN FLORIDA: 1-305-276-1500 

TranSec Systems, Inc., 220 Congress Park Drive. Delray Beach. FL 33445 

TfMdmarh* art iha aoie proparty oi tnair raaptciiva ownara. UNioch la ror uaa onty to miprova t^a uaaaWliiy oT taeally acquired and 
oparaiad aottwara. 
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PRODUCTIVITY RHYDER McCLURE 

In this step-by-step tutorial you can learn 
the basics ofWordPeifect macros. The eight 
macros included here can save precious time 
and repetitive keystroking for some of the 
more mundane chores of your working day. 

EIGHT WAYS 
TO IMPROVE 
WORDPEREECT 


O ne of the many features that make 
WordPerfect such a desirable pro- 
gram is the built-in macro func- 
tion. A macro is a series of recorded key- 
strokes that can be called into a document 
easily and quickly. 

On the simplest level macros can spare 
you the worst sort of typing tedium and. at 
their most sophisticated, they work major 
miracles in the twinkling of an eye. For in- 
stance: 

• By holding the Alt key and tapping 
the letter N on systems I’ve set up for cli- 
ents in the New York City area, “New 
York, New York 100" appears on-screen, 
with the cursor positioned to fill in the last 
two characters of the New York City ZIP 
code. That Alt-N (for New York) macro, 
often u.sed on the last line of the inside ad- 
dress on letters to be mailed locally, saves 
21 key.strokes each time it’s used, and I’ll 
bet it’s used hundreds of times each day. 

• For a client in the retail business I 
took advantage of WordPerfect’?, built-in 
math capability and wrote an invoice-cal- 
culating macro (Alt-C) that multiplies 
across (quantity times unit price equals ex- 
tended price), adds down for a subtotal, 


calculates and displays the sales tax two 
lines below the subtotal, then, two lines 
farther down in the total column, adds the 
subtotal and tax and double-underlines the 
result. The macro ends by sending the fin- 
ished invoice to a laser printer. 

• Most laser printers stack their output 
backwards. The final page is on top, the 
first page on the bottom. A two-keystroke 
macro reverses the output of a laser print- 
er, putting page 1 at the top of the stack. 

• Another macro sets a letter header, 
putting the addressee’s name, the date, and 
the page number at the top of all pages after 
the first. 

Macros such as “New York, New 
York 100” can be utterly simple to write, 
and the only limitations to staggeringly 
complex macros are disk space and imagi- 
nation; absolutely anything WordPerfect 
can do can be included in a macro. 

Despite the usefulness of macros and 
the ease with which they can be written, it 
continues to surprise me that so few Word- 
Perfect users have learned about them. 
“No, I haven’t gotten to macros yet” is a 
somewhat sheepish, often repeated state- 
ment. 


Perhaps WordPerfect users believe 
“writing macros” sounds too much like 
“computer programming.” That is defi- 
nitely not true — writing a macro is nothing 
more than recording keystrokes for quick 
and easy playback. And it’s far easier than 
writing 1-2-3 macros. 

What’s a good candidate for being in- 
corporated as a macro? Anything and ev- 
erything that’s repetitive should absolute- 
ly, positively be a macro; text, such as the 
ending of a letter or boilerplate paragraphs; 
or the keystrokes involved in taking the in- 
side address from a letter and printing it on 
an envelope. 

What follows is a step-by-step guide to 
the creation of eight macros I consider ba- 
sic to any business environment: a city, 
state, ZIP macro, a letter-skeleton macro, 
a letter-end macro, an envelope-address- 
ing macro (it takes the address from a letter 
and prints it on an envelope), a macro that 
win print the entire document, a macro that 
sends the current page to the printer, and a 
pair of macros to reverse the reverse-order 
output of an HP La.seijet printer. 

These eight barely scratch the surface 
of what WordPerfect macros can do for 
you and your business; there is truly no end 
to what can be done with them. 

The macros were written with Version 
4.2 of WordPerfect and have also been 
tested on Version 4.1. They assume that 
the standard settings are in effect and that 
WordPerfect, not the printer, controls the 
top margin. If your printer controls the top 
margin, set WordPerfect's top margin to 0 
and adjust the following macros accord- 
ingly. On some instruction lines, such as 
“Hold Shift and tap F7 (the WordPerfect 
Print key),” the text in parentheses is ei- 
ther the WordPerfect name for the key or a 
terse explanation of what you are doing. 

If you write the macros to a floppy disk 
(or hard disk directory) that contains the 
WordPerfect WP.EXE file (probably \wp 
if you used WordPerfect's suggestion), 
they'll be available to you at all times. 

There are two ways to name and use 
macros. To name (or define) macros, 
which you do immediately after starting 
the maero definition, you either hold Alt 
and tap a single letter from A to Z, which 
allows 26 macros, Alt-A to Alt-Z, or you 
just type the macro name (two to eight let- 
ters) and then tap Enter. 


ghir 
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ThatVV^Then 
And Tills Is Now 



1982 1987 


Introducing WordStar’" 
Profession^ Release 4. 

You remember when we first came 
out with WordStar. From day one it 
became, as some described it, a classic. 
Over one and a half million of you 
snapped it up. 

But that was then and this is now. 

And now there’s a new WordStar. 
WordStar Professional Release 4 for 
the IBM PC and compatibles. With 
the same familiar command sequence 
and file format you’ve grown to love. 
Yet with all the improvements you've 
been asking for. 

You’re going to have a field day. 

With over 125 new features, 
it’s like a wish list come true. 

Imagine, a WordStar Professional 
with, increased speed, undo, keyboard 
macros. Word Finder”Thesaurus, 
line/box drawing, improved printer 
suppon, multi-line headers and footers, 
and onscreen boldface/underlining. 

Catch your breath. We re not done. 


There’s also 14 function math, sub- 
directory support, go to page, and an 
improved spelling correction and Mail- 
Merge. There’s even an optional 40 
function key interface. Not to mention 
over 100 other enhancements. 

And if you buy early, 
you get a $100 rebate. 

Flow early is early? Well, all we ask 
is that you see your dealer and buy 
one of the first 15,000 copies sold, and 
MicroPro will give you $100 backf It’s 


that easy. If you already own WordStar 
or WordStar Professional, we’ve saved 
the best for last. $89 and your present 
serial number lets you update to 
Release 4. We’ve even included an 
order form below. It’s our way of intro- 
ducing a new dedication to our cus- 
tomers. It’s our way of saying there's 
a new MicroPro. 

WordStar Pro- 
fessional Release 4. 

Let’s hear it for 
new beginnings. 

*Vki must register ytxit pnxluct ami peovtcle pmol of purchase 
with MicroPro Call SiXl-MJ-WOO ext 692 lor mmT mlrtrmanon 
or the Jcaler nearest yini 


r 


ORDER YOUR UPDATE NOW Complete the mformaiion below and mail to MicroPro, Order Update 
Department. PO. Eiox 7079. San Rafael. CA 94901-0079, Or call us toll free at 800-227-5609 or 800- 
343-3000 Ext. 652 to order. Allow 3-4 weeks for delivery. 

Customer Name . Company Name 

Address Telephone i 2 

City State Zip — 


Indicate: 5‘A disk format . 

WordStar Serial 


3Vi disk formal 

nr include title page of your WordStar Reference Manual 
Release 4 $89.00 

Tax* 


Shippin^Handling $5.00 
Total 



MicroPro. 


CIRCLE 502 ON READER SERVICE CARD 



■ IMPROVING WORDPERFECT 



January 14, 198? 


1 

Dear John; 

This is a very, 

very short letter, 



Sincerely, 


EHlho 

Erika Hancock 



Doc 1 Pq 1 Ln 27 



You can create a macro that will save you from repeating keystrokes for the standard portions of a 
letter, such as margins and dates. The screen shown here was executed in less than one second. 


For example, to use or invoke a macro 
named Alt-N, you hold down the Alt key 
and tap the single letter N, To invoke a 
macro named LETTER, hold Alt and tap 
FIO, type LETTER, and then tap Enter, A 
macro cannot be named Alt-AZ (Alt + 
two letters), nor is a macro a document that 
can be retrieved — it is a series of recorded 
keystrokes saved as a file with the (auto- 
matic) extension .MAC. For example, the 
macro Alt-N would appear in the List Files 
Directory (F5-Enter) as AltN.MAC. and 
the LETTER macro would appear as LET- 
TER.MAC. 

If you make a mistake and need to start 
over, type Ctrl-FlO to end the macro, then 
Ctrl-FlO to restart it. If you’re redefining 
the same key. WordPerfect asks if you 
want to overwrite the existing macro. Type 
Y for yes. 

There is nothing magical about macros 
after they have landed on-screen — at that 
point they are, for all intents and purposes, 
characters you typed, and they can be edit- 
ed in any way you like. Each lime a macro 
is invoked it comes up just as it did when 
you originally wrote it. 

A CITV, STATE, ZIP MACRO If you 
correspond frequently with clients or col- 
leagues in one city or town, why not turn 


the city, state, ZIP line into a macro? The 
total number of keystrokes involved can be 
reduced from about two dozen to two. 

The Alt-N macro will place “New 
York, New York 100” on your screen. To 
write it, follow the steps below, beginning 
with a clear WordPerfect screen. 

1 . Hold Ctrl and tap FIO (Ctrl-FIO be- 
gins and ends a macro definition in Word- 
Perfect). The PC prompts Define Macro: 
which means "Give the macro a name.” 

2. Hold Alt and tap the letter N (for 
New York). The system will begin blink- 
ing Macro Def in the lower left-hand cor- 
ner of the screen. Everything you type 
from this point until you end the macro 
definition will be recorded. 

3. Type “New York, New York 100” 
but don’t press the Enter key. 

4 . Hold Ctrl and tap F 1 0 (to end the def- 
inition of the Alt-N macro). The reason 
you stop typing after three digits of the ZIP 
code is that when a macro is invoked, or 
used, the cursor will appear on-screen 
where it was left in the definition. In this 
example, the cursor will be waiting exactly 
where you begin typing the last two digits 
of the ZIP. (If you’re writing to a smaller 
city or town where the ZIP code is the 
same all over town, you can type in the full 
ZIP code and then press Enter.) 


5. Clear the screen by tapping F7, N, 
N. As soon as you tap the IT (Exit) key, 
the system will ask if you want to Save the 
document and if you want to quit Word- 
Perfect. You respond with N — for 
No — because the macro was already saved 
when you ended the definition by holding 
Ctrl and tapping FIO. The document is not 
the macro. 

6. Try it out: just tap Alt-N. You’re on 
your way. 

THE LETTER-SKELETON MACRO 

Much of every letter you write is the 
same — the left and right margins, the top 
and bottom margins, the location of the 
date. Because the keystrokes involved are 
repeated with every letter, your letter 
“skeleton” is definitely a candidate for a 
macro. 

Because the letter-skeleton macro (Alt- 
L) is totally generic, feel free to change the 
text or formatting to suit your specific 
needs and/or whims. If you send out letters 
that ate all the same except for the names 
and addresses, the whole letter could be in 
the macro. 

If you’re going to use this macro, your 
computer should always know the date and 
time (the macro pulls the date — right or 
wrong — from the system). If you don’t 
have a clock-calendar built in, set the date 
when you turn your PC on. 

To create the Alt-L macro, begin with a 
clear screen (if it’s not blank, clear it by 
simply tapping F7, N, N (for exit, save-no, 
exit-no). 

1 . Hold Ctrl and tap FIO (begin the def- 
inition of the macro). The system prompts 
Define Macro: (give the macro a name). 

2. Hold Alt and tap the letter L (for let- 
ter). The system blinks Macro Def in the 
lower left-hand comer of the screen, which 
means that everything you type from this 
point until you end the macro definition 
will be recorded. 

3. Hold Shift and tap F8 (the WordPer- 
fect Line Format key). You’ll see a format- 
ting line at the bottom of the screen. 

4. Tap 3 (margins). 

5. Type 15 (for the left margin) and tap 
Enter. (You may prefer a different left 
margin.) 

6. Type 70 (for the right margin) and 
tap Enter. 

7. Hold Ctrl and tap F8 (the WordPer- 
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NEW VERSIONS 

THE if 

TEMPLATE SERIES 


I The surface of each template shows the 
complete menu structure of the program. It 
may also include such things as page number 

references to the mini-manual, cursor control mini-manual acts as a perfect 

information for various environments, etc... complement to the template. Explanations, 

examples and graphs will help you get your 
Job done. 



THE IEItEMPLATE SERIES 

"Answers at yoHr fingertips." 

1 5353 NE 90th Street Redmond. WA 98052 

206-883-6954 

Name 

Quantity 

Description 

Price 

Extended 

Price 


“Word Perfect 4.0/4. 1 

$22 95 



“Lotus 1-2-3 1(31/2.0 

$22 95 



“Wordstar 

$19.95 



“Wordstar 2000 

$1995 


Street Aririress 

City: 


dBase ll/III and dBase III + 

$24.95 



DisplavWrite3 

$1995 



•Turbo Pascal 

$19.95 



“Microsoft Word 2.03.0 

$22.95 


State: 7ip 


“DOS/BASIC 

$19.95 



“Multimate 

$22.95 




“Blanks-Create your own 

$12.95 




Electric Desk 

$1995 


30 day money back guarantee if not totally satisfied. 
Custom made templates available upon request. 

•Available for iBM-enhaixed keyboard Shipping & HarKlIing 

Custom made available upon request. TOTAL 

S3.00 


Please, no Post Office Box address. □ check Enclosed □ visa □ mc 

Deliveries made via UPS. card# 


■ IMPROVING WORDPERFECT 


feet Print Format key; you’ll see a format 
menu come on-screen). 

8. Tap 1 (for pitch and font). 

9. Type 10 (for characters per inch) and 
tap Enter. 

10. Tap 1 (for font 1 ) and tap Enter. 

1 1 . Tap Enter (to exit the print format 
menu). 

12. This step allows for the space taken 
by a company letterhead on stationery. 
Find one of your existing letters and mea- 
sure the distance from the top of the page to 
the line on which the date appears. Let’s 
say the distance is Vh inches (a typical 
amount). At the standard 6 lines per inch, 
that translates to IS lines. 

Subtracting the default WordPerfect 6- 
line (1-inch) top margin from 15 lines 
leaves 9 lines. Tap the Enter key nine 
times. 

13. Spacebar out to position 45 (watch 
the bottom right of your screen, which 
shows the position). 

14. Hold Shift and tap F5 (the Word- 
Perfect Date key). 

15. Tap 2 (format). 

16. To format the way the date will 
automatically appear on your letter (e.g., 
April 28, 1987), tap 3, tap the Spacebar, 
tap 1 , tap comma, tap the Spacebar, and 
then tap 4. 

17. Next tap Enter to Finalize the date 
format. 

18. Tap I (insert text) to place the date 
on-screen (it will always be the current 
date, not when you created the macro). 

19. Tap Enter three times. 

20. Tap the letter M (for Mr., Mrs., 
Ms.) and tap Enter twice. 

21. Type Dear and tap the Spacebar 
once (trust me, 1 know what I’m doing!). 

22. Tap the Cursor Up key, then the 
Cursor Left key — which will place the cur- 
sor to the right of the M . In defining a mac- 
ro, you leave the cursor where you want it 
to be when you invoke the macro. (This in- 
struction typifies the subtle ways programs 
change from version to version. In Word- 
Perfect, Version 4.2, you can use the key- 
strokes listed or substitute two Cursor Up 
keystrokes, but in 4.1 you have to type 
Cursor up, Cursor Left.) 

23. Hold Ctrl and tap FIO (to end the 
definition of the Alt-L macro). 

24. Clear your screen without saving 
the document (F7, N, N). Remember that 


■ Many users just don’t 
know how to get the PC to 
address an envelope. The 
Alt-E macro takes the 
inside address of the on- 
screen letter and places it 
on an envelope. 


you are only clearing the screen, not eras- 
ing the macro, which was saved to disk in 
the previous step. 

THE LETTER-END MACRO To cre- 
ate a macro that ends the letter (Alt-FlO, 
XX, Enter, where XX is the author’s ini- 
tials), follow the steps below in exact se- 
quence from a clear screen. You can write 
a different closing macro for each person 
who signs letters. 

1 . Hold Alt and tap the letter L (to in- 
voke the letter-skeleton macro). The letter 
skeleton will appear on screen with the 
cursor waiting after the M. 

2. Tap the PgDn key, which for now 
will bypass having to enter an inside ad- 
dress and take you immediately to the end 
of the Dear line. 

3. Type John:, tap Enter twice, and 
then type “This is a very, very short let- 
ter." 

Do not tap Enter at the end of the sen- 
tence. If you did, just tap the Backspace 
key and the cursor will return to the posi- 
tion after the period. 

4. Hit Cfrl-FlO (to begin the definition 
of the macro). The system will prompt De- 
fine Macro: . 

5. Type in your initials (e.g., RM for 
Rhyder McClure) and tap Enter. The sys- 
tem will blink Macro Def in the lower left- 
hand comer of the screen. Everything you 
type from this point be recorded. 

6. Tap Enter three times. 

7. Hold Shift and tap F8 (the WordPer- 
fect Line Format key). 

8. Tap 3 (margins). 


9. Type 15 (for the left margin) and tap 
Enter. 

10. Type 85 (for the right margin) and 
tap Enter. 

1 1 . Tap the Spacebar out to position 45 
and type in the ending (i.e., “Sincerely," 
“All good wishes,” "Best regards," 
etc.). 

12. Tap Enter four times and tap the 
Spacebar out to position 45 . 

13. Type in the name of the letter’s au- 
thor and tap Enter. 

14. Tap the Spacebar out to position 45 
and type in the title of the letter’s author. 

15. Tap Enter twice. 

16. Type the initials of the letter’s au- 
thor in uppercase, a colon, and the initials 
of the secretary in lowercase, and then tap 
Enter, 

17. If more than half your letters con- 
tain enclosures, type "enclosure.” If less 
than half contain enclosures, don’t type 
anything. 

18. Hold Ctrl and tap FIO (to end the 
definition of the letter-end macro). 

19. Clear the screen without saving the 
document (F7, N, N). 

20. Return to step I if there is a need for 
other letter-end macros and use the initials 
of any other letter signers for the macro 
names. 

The letter ending can be included in the 
letter-skeleton macro if there is just one let- 
ter writer. 

ENVELOPE-ADDRESSING MACRO 

As a PC consultant. I’m always surprised 
to encounter a PC that doesn’t have an 
electric typewriter as an appendage. Many 
users just don’t know how to get the PC to 
address an envelope. The envelope-ad- 
dressing macro (Alt-E) takes the inside ad- 
dress of the on-screen letter and places it 
on column 40 of an envelope. 

1 . From a clear screen, hold Alt and tap 
the letter L (to invoke the letter-skeleton 
macro). The letter skeleton will appear on 
.screen with the cursor waiting after the M 
(for Mr., Mrs., or Ms.). 

2. Type r. John Doe and tap Enter. 

3. Type 123 Main Street and tap Enter. 

4. Type San Francisco, CA 941 15 but 
don’t tap Enter. (If you did tap Enter, just 
tap the Backspace key, and the cursor will 
return to the end of the ZIP code. ) 

5. To get from the end of the ZIP to the 
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FORTRAN PROGRAMMERS 

Looking for the right PC FORTRAN language system? if you're serious 
atxxjt your FORTRAN programming then you should be using F77L - 
LAHEY FORTRAN. 

"Lahey's F77L FORTRAN Is the compiler of choice. It's definitely a 
'Programmers FORTRAN, ' with features to aid both the casual and the 
professional programmer. . . F77L compiled the five files in a total of 12 
minutes, which was 4 times as fast as MS FORTRAN and an abounding 6 
times as fast as Pro FORTRAN.” - PC Magazine 

Compare the features and performance of other PC FORTRANs with F77L 
and you will find that F77L is clearly the superior product. 




Full Foftran 77 Standard (F77L is not a subset} • 

Popular Extensions for easy porting of mini • 

and mainframe applications 

COMPLEX* 16. LCXjICAIa I and INTEGER* 2 • 

Recursion • allocates local variables on • 

tf>e stack • 

IEEE - Standard Floating Point 

Lor>g variable names - 31 characters • 

IMPUCIT NONE • 


Fast Compile • Increases productivity 
Source On Ur>e Debugger (AdvarKed 
features without recompiling) 

Arrays artd Commons greater than 64 K 
Clear and Precise English Diagnostics 
Compatibility with Popular 3rd Party 
Software (ie. Lattice C| 

Easy to use manual 
Technical Support from LCS 


F77L - THE PROGRAMMER'S FORTRAN 

S477.00 US. 

System Requirements; MSOOS or PCOOS, 256IC math coprocessor (8067180267} 
FOR MORE INFOWWATIOW: (702} S3 1 - 2500 



Lahcy Computer Systems, Inc. 
P O.Box 6091 
Incline Village. NV 89450 
USA. 


In t tmatlooal Dealers: 

England: Crey Matter Ltd. Tel: |0364| S3499 
Oervnark: Ravenholm Computing. Tel: (02) 887249 
Australia: Computer Transitions. Tel: (03) $37-2786 
Japan. MIcrosortware. Nx.. Tel: (03) 813-8222 



SERVING THE FORTRAN COMMUNITY SINCE 1967 

MSOOS a MS FOentAN «rr OMmarkt oT MterosoTt Corporation Fro FOCTRAN reTcrt to Froirssnrtal FORTRAN a trademark of 
international Susmeu Macfwiet 


Editor's Choice 

- PC Magazine 

CIRCLE 526 ON READER SERVICE CARD 



iqREF The perfect 
companion to WordPerfect! 

IHI M H 111'* * - 

f f\ n V t I i i >l * ^ * ^ ^ * * superior to any other guide, 

S * 'I' • * -oCf " _ cheat sheet or the original docu- 

mentation. Excellent guide for all 

users. Highly recommended!” 

John C. Dvorak, PC Magazine 



• Work effortlessly with WordPerfect. 

• Feel confident formatting, sorting, 
merging, more.... 

• Step-by-step procedures, hints, 
illustrations. 

• Durable, thumb-indexed plastic 
pages and built-in easel. 

• Covers all WordPerfect 4.1 and 4.2 
commands for IBM-compatible 
computers. 


To order, send completed coupon and payment to: 
MICROREF Division, Educational Systems, 3175 Com- 
mercial Avenue, Northbrook, IL 60062. Or call toll-free 1-800-553-2212. 

Yes! Please send: manie 

n WordPerfect with template . $19.95 

:: PC/MS-DOS with template . . . $19.95 Company 

[ 2 Lotus 1-2-3 with template .... $19.95 Address 

n MultlMate with template $19.95 City/Slaterzip 

WordStar with template $19.95 

t] Multiplan $14.95 Check enclosed for $ 

f: SuperCalc(1&2) $14.95 Company PO.# 

Please add S2.00 shipping and handling, per Charge to: MasterCard Visa 
order Free shipping on 3 or more books. 

Illinois residents add 7% sales tax. Exp. Date 

Satisfaction guaranteed or your money 

back/keep the template as our gift. Acet. No 

CIRCLE 116 ON READER SERVICE CARD Z908 
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WHY NOT SUPERKEY? 


R ather than use the WordPerfect mac- 
ro capability, you could cil on one 
of the external, memory-resident key- 
board macro programs, such as Super- 
Key, ProKey, Keyworks, or SrruirtKey. 
But why bother? 

The WordPerfect macro capability 
doesn't cost anything extra, it’s always 
available (unlike a ProKey you may for- 
get to load), there’s no possible conflict 
with other RAM-resident programs, and 
it's easy to leam (unlike 1-2-3’s macro 
facilities). 

If you're using WordStar or another 
word processor without a macro capabili- 
ty, there’s no choice but to buy an add- 
on. (For a rundown on keyboard macro 
programs, see “Power Plays at Your 
Keyboard,” PC Magazine, Volume 4 
Number 22.) 

External programs are not without 
their advantages: mote macros available 
with single keystroke combinations 
(WordPerfect stops at 26), the ability to 


switch among sets of macros, and easier 
macro editing (most others ate text files; 
WordPerfect macros need the $129 
WordPerfect Library). And external pro- 
grams such as Keyworks even allow you 
to choose macros from a menu; with 
WordPerfect, you have to remember 
what you’ve assigned to each key. 

If your aim is to save keystrokes, an- 
other method is through an abbrevia- 
tions-into-words expander such as 
PRD-i- . As you type keystrokes into your 
word processor, when PRp+ recognizes 
a string of characters you’ve predefined 
as a phrase, it substitutes the phrase. For 
instance, if you type “asap,” PRD+ 
could be programmed to insert “Please 
advise us of your intentions as soon as 
possible and in any case within than 30 
days.” You can have several hundred 
phrases on call, and predefmed phrase 
lists are available for most major profes- 
sions such as law or real estate. 

— Bill Howard 


correct position on the Dear line, tap the 
PgDn key. 

6. Type John; but don’t bother to tap 
Enter after John — we’re just using the in- 
side address to create the envelope macro. 

7 . The next step is to place the cursor on 
the M in Mr. John Doe. 

8. Hold Ctrl and tap FIO (to begin the 
definition of a macro). The system will 
prompt Define Macro;. 

9. Hold the Alt key and tap the letter E 
(for envelope). The system will begin 
blinking Macro Def in the lower left-hand 
comer of the screen, which means that ev- 
erything you type from this point until you 
end the macro definition will be recorded. 

10. Hold Shift and lap F8 (the Word- 
Perfect Line Formal key). 

1 1. Tap 3 (margins). 

12. Type 40 (for the left margin) and 
tap Enter. 

13. Type 1 23 (for the tight margin) and 
tap Enter. 

14. Hold Alt and tap F8 (the WordPer- 
fect Page Format key). 

15. Tap 5 (top margin). 

16. Type 0 and tap Enter (to set the top 
margin to zero). 

17. Tap Enter (to exit the page format 
menu). 

18. Hold Alt and tap F4 (to turn on the 
Block feature). 

19. Tap F2 (the WordPerfect Forward 
Search key). The system will prompt -> 
Srch; on the bottom left of the screen. 

20. Tap Enter twice. The system will 
now prompt -> Srch: [HRtJjHRtJ. 
(You’re searching for a pair of hard car- 
riage returns. “|HRt],” including the 
brackets, is WordPerfect’s hard carriage 
return.) 

2 1 . Tap F2 (to execute the search). The 
entire inside address will now be blocked 
and the cursor will be located under the D 
in Dear. 

22. With your printer turned on and 
loaded with an envelope rolled into posi- 
tion, hold Shift and tap F7 (the WordPer- 
fect Print key). The system will prompt; 
Print Block? (Y/N) N. 

23. Tap Y (for yes) right over the N, 
and the inside addie.ss will go right to the 
printer. 

24. Tap FI (to turn off the block). 

25. Hold Shift and tap F2 (the Word- 
Perfect Reverse Search key). The system 


will prompt <- Srch; (HRtUHRl]. (Word- 
Perfect remembers what it last searched 
for.) 

26. Hold Alt, tap F8, and then tap 5 (to 
tell the system to Reverse Search for the 
top margin code you insetted in steps 14 
through 16). 

27. Tap F2 (to execute the reverse 
search). 

28. Tap the Backspace key (the key that 
deletes the character to the left of the cur- 
sor). On the bottom left of the screen the 
system will prompt Delete [Top Mar]? 
(Y/N)N. 

29. Tap Y right through the N. 

30. Tap the Backspace key again. The 
system will prompt: Delete [Margin Set]? 
(Y/N) N. 

3 1 . Tap Y right through the N. 

32. Hold Ctrl and tap F3 (the WordPer- 
fect Screen key). 

33. Tap Enter (to rewrite the screen). 

34. Hold Ctrl and tap FIO (to end the 
definition of the Alt-E macro). 

35. Clear the screen without saving the 


document (F7, N. N); the macro was saved 
withCftl-FlO. 

To invoke the Alt-E macro, refer to 
steps 8 through 10 in “Testing the Mac- 
ros” below. 

There are variations of the Alt-E macro, 
for instance, to address the envelope as 
you type the letter, to print an envelope on 
a laser printer (which requites mote pre- 
cise positioning, since you can’t just crank 
the envelope in until it lines up), or to add 
your own return address (or just your name 
if the envelope has a company logo and ad- 
dress in the comer). 

DOCUMENT-PRINTING MACRO 

The Alt-D macro will print an entire multi- 
page on-screen document from page I . 

1. From a clear screen, and with the 
printer turned on and loaded with paper, 
type "Today we are creating some ex- 
tremely useful macros.” 

2. Hold Ctrl and tap Enter, WordPer- 
fect’s command to force a page break, and 
then simply type "1 knew WordPerfect 
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stfituiard. 


When the ball point pen was introduced, it immediately 
became indispensable. Nes'er again would you hase to 
struggle with leaky messy fountain pens. The same is true 
ibr database management software. From its inception, 
it has become a necessary part of the business 
mainstream. At least that’s w'hat anyone who’s ever used 
one will say. 

But, the most indispensable database of 

all is dBase,* outselling all other 

databases combined. And with good 

reason. dBase is more powerful, more 

flexible, has more features and is eas- 

ier to use. And now it’s easier to learn 

and more powerful than ever thanks to 

its newest version, dBase III PLUS. j 

But that’s not all. 

In honor of the dBase’s one 
millionth sale, and for a limited time, 
when \ou purchase dBase III PLUS 
from Logicsoft we’ll include another 
indispensable tool, the world fomous 
Cross ' pen. A free gift from Logic- 
soft, the world’s largest direa dis- 
tributor of computer products. 

Logicsoft offers version guarantees 

on all software, free overnight deliv- 

ery corporate volume discounts and 

custom leasing programs making ' 

us dStandard of the industry. 

In faa, some people think we’re as 
indispensable as the products we sell. 

Or give away. ^ 


\lith Eiery dBase in Plu§, 
Get a Cross Instrument 

FREE! 

Quantities Limited 


The Largest Direct Distributor 
of Software and Hardware Products 
...in the World. 


Logicsoft is a Distributor Ibr 0\'er 250 Leading Manufacturers 
and Publishers of Computer Products Including: Ashton Tate • AST 

• Compaq • Epson • Havrs • IBM • Leading Edge • Lotus • Microsoft 

• Okidata • Seagate • Word Perfect 


NY STATE: 1-800-235^442 (516) 249-8440 

Customer Service; 1-800-431-9037 NYS: 516-249-8440 

110 Bi-County Blvd., Farmingdale. NY 11735 

Logicsoft Europe BV: Baarsjesweg 224, Amsterdam Holland 
EUROPE; 020-83-4864 FAX #516-249-5289 



Free on-sHe service 



IBMAI-30Mb 

• 8 MHz • S12K • 30 Mb IBM Hanl Drive 
(Ful Hogbt. w/contniller) • 1.2 Mb Half/ 
Height Floppy • Eight Expansion Slots 

• IM Enhanced re Keyboard • Serial/ 
Parallel Adapter • Free 90-Day On-Site 
Service Contract • Color or Monochrome 
Monitor Available as Option. 

• PuRhase Pika; $4,195 

Lease for $171 per montti 


IBM XT 286-20 IMb 

• 6 MHz • 80286 Based CPU • Zero Wail 
States • 640K • 1.2 Mb Half/Height 
Floppy • 20 Mb Full/Height Hard Drive 

• ^rial/ Parallel Adapter • Eight 
Expansion Slots-(5) 16-Bit. (3) 8-Bit 

• IBM PC Enhanced Keyboard • Free 
90-Day, On-Site Contract • Color or 
Monochrome Monitor Available as Option. 

• Purchase Pika $2,799 

Lease for $110 per month 


IBM XT-20 Mb 

• 512K • 20 Mb IBM Full Height Hard 
Drive • 3E0K Floppy Drive Haif/Height 

• Eight Expansion Slots • IBM Enhanced 
PC Keyboard • Asynchmnous CommunF 
cations Adapter • Free 90-Day. On-Site 
Service Contract • Color or Monochrome 
Monitor Available as Option. 

• Piiichais Pike $2,299 

Lease for $98 per month 


AT&T 6300 

• 640K RAM Memory • One 360K Floppy 
Drive • Seven Expansion Slots • ATST 
Keyboard • High -Resolution Monochrome 
Graphics Card • High -Resolution Mono- 
chrome Graphics Monitor • Serial & 
Parallel Ports • GW Basic and MS. DOS 

• Free 90-Day, On-Site Service Contract. 
Color Monitor Optional. 

• Puichase Pike: $1399 

Lease for $60 per month 


r 





FME ON-Sm SERVME- A 

With the purchase or lease of 
most systems you receive 90 
days of free service at your 
f^ility. Over 96 authorized 
service centers to serve you 
throughout the U.S. with an 
average 4 hour response time. 


LOWEST PRta 

COMMITMENT- 

Because we are 
the largest direct 
distributor, our 
buying power 
allows us to offer 
the lowest possible 
prices on our wide 
range of products. 


FREE OVERMOHT DOIVKY- 


Buy It today, use It 
tomorrow on 
orders totaling 
over $100. Due to 
certain restrictiom 
some bulk items 
and orders under 
$100 are shipi 
UPS FREE (within 
Cont. U.S.). 



LOGKSOFT 

CUSTOMER 

SERVICES 



TOLL-FRB 

CUSTOMER SERVKE- 

On*line 

system 
instant 
access to 
customer 
information. 
1-800-431-9037. 


LOGIOEASE- 



Allows affordable low 
monthly payments, helps 
eliminate equipment 
obsolescence, offers 
outstanding flexibility 
plus possible tax 
benefits. 24 hr. lease 
approval by phone 
(on orders over $1000). 


V, 



SYSTEM CUSTOMIZATKNI- 

Your system customized 
to your needs plus Free 
46 hour configuration, 
testing and burn-in 
service so your system Is 
ready to run u^n delivery. 




• No surcharge for MasterCard. VISA. American Express. C.O.O.. money order, check or PC's (ptease can tor price vertticalion)* No sales tax on orders shipped outsrdeN.Y Stale* nease 
add tor Irtsurance and handkng ($3.00 minimum) (M'l orders add !) • Wto do not bill utttl ere ship. All products covered by mig's warranty. Defective merchandise may be returned tor 
repair or exchange only. Vito do not guarantee compattbWy. Any goods rMumed tor credit are subied to a 10H restocking dtarge All prices and policies subiect to change wtmout nonce. 



5 YEAR WARRANTY 

Look for the items printed in red 
to identify Logicsort's own iine of 
computer hardware products. 

They are fuliy compatibie with, but 
priced well below, the major 
manufacturers. You save— not by 
our use of inexpensive labor and 
parts— but through state-of-the- 
art technology. 

Each product carries our 
5 year unconditional replace 
or repair warranty 


^/M^Logicd AHeraotives 
Front LegksoH 


S3 


SUPER HIGH RES LOOK DISPUY 

This low cost Multisync alternative is perfect 
for any application requiring superior 
resolution and wide scan frequencies. 

• 26 MHz Band Width • Emulex, Persyst 
BoB. BoB 16 Adapters or Equivalent 

• Seven Color Monochrome/16 Colors 

• Resolution 800 H. x 400 V. (Non- 
interlaced) • Display Area 245 mm. x 

170 mm. • Scan FrequencieS‘24B3 KHz H. 
50/60 Hz V • Connector-9 Pin D Shell • 
Negative TTL Levels. $499 


I 




lAl 

;311 




20 FUNCTION ENHAHCED 
LOGIC KEYBOARD 

Features enlarged “return” and shift keys for 
superior keyboard handling: • Compatibie 
with XT ABD AT Type System and Fully 
Compatibles • Separate Numeric & Cursor 
Control Keypads • 105 Key Layout • Cable 
Exit from Right or Left Side • 28 mm. Rise 
Height • 20 Function Keys • Key Function 
Status Lights. $99 


PRINTERS” 

EPSON 

EX 800 (80 column. 300 cps) 

Low Price Call! 

EX 1000 (136 column, 


300 cps) Low Price Call! 

FX-85(M column) Low Price Call! 



FX-286 (136 column) 

to Low Price Call! 


The Nation's I 
and f 


LQ 1000 (136 column) 

Low Price Call! 

LQ 2500 (136 column. 

324 cps) Low Price Call! 

NEC 

Pinwriter P-5 Series 


Low Price Call! 

Pinwriter P-6 

.$489 

Pinwriter P-7 

. . .669 

P6 Color Printer 

. . .599 

P7 Color Printer 

. . .799 

OKIDATA 


182 Plug & Play 

... 259 

192 Plus (IBM) 

. . .379 

193 Plus (IBM) 

... 558 

290 Series Low Price Calll 

2410P Plug & Play 

. . 1759 

PANASONIC 


KX 1080 1 

. . .219 

KX 1091 1 

. . . 299 

KX 1595 

. . .549 

TOSHIBA 


P/S 321 (IBM) 

. 489 

P 341 

. 695 

p/s 351 (IBM) 

. . 1049 

aUZEN 


MSP 10 

. . . 299 

MSP 15 

. . . 399 

MSP 20 

.339 

MSP 25 

... 499 

Premier 35 

.509 

PRINTER BUFFERS 



QUADRAM 

Microfazer Series 
Low Price Call! 


LASER PRINTER” 

CANON 

Laser Printer LBP8A1 .... $1985 

Laser Printer LBPaA2 3089 

HEWLETT PACKARD 

Laser Jet 2489 

Laser Jet Plus 3199 

User Jet 500 (-f) 4299 

PLOTTERS” 

HEWLETT PACKARD 

7475A $1629 

7550 3275 

HOUSTON INSTRUMENTS 

DMP 40 855 

DMP 41 2549 

OMP 42 2549 

DMP 51 3789 

DMP 52 3789 

DMP 52 MP 4259 

MONITORS” 

AMDEK 

Color 600 RGB $349 

Color 722 (EGA Comp.) 499 

Color 725 559 

12" Amber 310A 149 

IBM 

Color Monitor 525 

Monochrome Monitor 209 


Enhanced Color Display .... 679 

NEC 


Multi -sync color 

w/swivel base $599 

PRINCETON GRAPHICS 

RGB HX- 12 (690x240) 449 

RGB HX-12E (EGA Comp.) . . 535 

RGB SR- 12 569 

RGB SR-12P 689 

Amber Max 12E 165 

OUADRAM 

Amberchrome 12" 145 

Enhanced Graphics 
Monitor w/swivel 525 

TAXAN 

660 12" EGA 525 

720 14" CGA 399 

118 12" Green 109 



MUm- FUNCTION BOARDS 


AST RESEARCH 

Six Pack Premium $319 

Six Pack Plus (384K) 239 

Rampage W/256K 249 

Rampage (AT) w/512K 449 

Advantage (128K) 369 

I/O Mini Half Card 119 

I/O Plus II 125 

COMPUTER PERIPHERALS 

Overachiever 512K 349 

LOGICSOFT 



Logic Board (Lotus/Intel/ 
Microsoft Expanded 
memofy specificatKXt) . $139 



Logic (AST Compatible) Multi- 


function Board w/OK . .99 

W/384K 155 


W/384K 155 



Logic (AST Compatible) AT 
Multifunction Board w/128K 
(Expandable to 2.0 Mb) 199 


Circle #400 on reader service card. 
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TRAINING^ 


Increase your productivify and expand your 
knowledge quickly and easily with state-of-the-art 

TRAINING VIDEO CASSETTES AND DISKS 


lllllfl 


3 3 3' 


One person or an entire 
staff can work smarter, 
better, and faster using 
these effective interactive, 
hands-(}n training programs 
right at your PC Novice, 
intermediate and exper- 
ienced users of business 
software can profit by 
teaming to use the most 
popuiar software quickly 
and with measurable 
results. 


MICRO VIDEO Leamlrtg Systems 

are gu a r a rna o d because they're desi^ied 
wNh compentea Uke Aehion - tats and 
[I^U Microaon. Over 5(Mo( the Fortune 2^ 
& are uains these Learning Systems today. 

m VHSorBeta. 


LOGICSOFT 

S3S9 

S29» 

$359 

$359 

$359 

$359 




dBASE HI Plus 

RETAIL 

$495 

IBMPCPrimsr 

$295 

Th»1-2-3Losfning 
Systotn Rsloaae (20) 

$495 

RtfminglMSDOS 

$495 

Multimate Advantage 

$495 

Symphony 

S495 


G4mi-tn^mgmnem SUDDEN KNOWLEDGE 
GuGNilr'ft a lnlwg P rog ruim . 

New Co - Residency FsatureT snows s wit ch ing between 
framing program and appn ca don program. \bu can 
immedtalsly practice skWs acquired in the training program 
through actual appacaiion program use. 


Advanced Lotus 1 •2*3 

RETAIL 

S124SS 

LOQICSOFT 

$•9 

Analyzing Rnancisi 

Statements with Lotus 1 • 2 • 3 

$149.96 

$1M 

Analyzing Sates Psilonnance 
wHh Lotus 1-2-3 

$149.95 

$109 

Building a Business 

Planwih Lotus 1-2-3 

$149.95 

$109 

dBASEinPHiS 

$124.95 

$$9 

IBM PC/AT 

$12495 

$99 

IBM PC/XT 

$12495 

$99 

Lolus1-2-3 

$9995 

$79 

Managing Vbur Business 
with Lotus 1-2-3 

$149.95 

$109 

MiHtipian 

»9 95 

$79 

Symphony 

$124.95 

$99 

WordF^rlect 

$124.95 

$99 

Wordstar 

$124.95 

999 

MVwn purchased with eonwpontlng pnduct SAVE $5 


Free overniglit delivery on software 
f or all your IBM PC opplkfrtions! 


WORD PROCESSING 


Display Write IV $339 

Microsoft Word 3 279 

Multimate Advamage ... 309 

Office Writer 269 

PFS Professional Write . . .115 

Vdkswriter 3 139 

Word Perfect 209 

Wordstar 179 

Wordstar Pro Pak 239 

Wordstar 2000 245 

VSfordstar 2000 Plus 269 

XY Write 111 219 

WORD PROCESSING 
ADP-ONS 

f«r>cy Font (FX) $139 

Punctuation & style 75 

Turbo Lightning 59 

Word Finder 55 

Word Perfect Library 69 

DAiABASE MGMT. 

Cornerstone $ 69 

d Base III Plus 419 

d Base III Lan Pak 595 

Foxbase Pius 259 

Knowledgeman/2 ^ 

PFS Professional File ... 145 

Paradox 449 

Powerbase 185 

Q & A 245 

R: Base 5000 265 

R: Base System V 359 


Reflex 95 

Revelation 519 

DAIABASE MQMT. 
ADD-ONS 

aipper $349 

dGraph 111 149 

Ext. Report Wrrter 99 

Genifer 209 

Quickoxle ill 149 

Quick Report 149 

Quicksilver 379 

SPREADSHEET/ 
INTEORATED 

Ability $ 69 

Enable 349 

Framework II 419 

Lotus 1 •2-3 329 

Microsoft Multiplan 119 

PFS First Choi^ 95 

Smart Integrated 459 

Supercalc Tv (NEW) 285 

Symphony 459 

SPREADSHEET ADD-ONS 

HAL $109 

Lotus Report Writer 99 

Quickcode for 1 -2-3 85 

Sideways 45 

Smart Notes 49 

Spreadsheet Auditor 95 

SQZ 65 

DESKTOP PUBUSHING 

Click Art Personal 
Publisher $115 


Hanrard Pro Pub. . low Price Calii 
Page Maker . . Low Price Caltl 
Ventura Low Price Call! 


GRAPHICS 

Chartmeister $215 

Diagram Master 195 

Energraphics (NEW) 309 

Freelar)ce Plus 319 

Harvard Presentation ... 249 

Map Master 229 

Microsoft Chart 179 

Sign Master 149 

CAP/CAll 

Auto CAD 25 $2,195 

Auto CAD Basic 247 

Drafix 1 229 

Generic CAD 79 

Pro Design II 179 

LANGUAGES 

BASIC Compiler (MS) . . . $245 
C Compiler (MS) (45) ... 279 
COBOL Compiler (MS) . . . 425 
FORTRAN Compil^ 

(MS) 217 

Lattice C Compiler 259 

Macro Assembler (MS) .... 97 

Pascal Compiler (MS) 183 

Quick Basic (MS) 67 

True Basic 119 

Turbo Pascal (plus BCD 
&8087) 65 


PROJECT MAHEGBaWT 

Harvard Total 2 . Low Price Call 


Microsoft Project $239 

Super Project Plus 2M 

Tirneline 235 

FINANCiAL 

Managing Vbur Money . . $115 
Dollars n Sense 107 

ACCOUNTINO 

BPI Entry $189 

Computer Associates 

Low Price Call! 

Great Plains 449 

Open Systems (30) 419 

MtSC/UTILITIES 

Carbon Copy $139 

Concurrent PC DOS 249 

Copy II PC 35 

Crosstalk XVI 99 

Dan Bricklin's Demo 65 

Disk Optimizer 35 

Fastback 95 

Microsoft Windows 67 

Norton Commander 49 

Norton Utilities 55 

PC DOS 32 85 

Prokey 45 79 

Remote 99 

Sidekick 47 

Superkey 45 

Traveling Sidekick 55 

XTREE 39 


2 NEW FREE CATALOGS. CALL TODAY! 1-800-645-3491 

• Brand new Programmer's Language and UtMties Guide •A • Brand new Productivity Guide • Full line catalog of software 

convenient and valuable listing of timesaving tools for the enhancements for the business professional • Full descriptions of 

programming professional • (^plele with product description. templates, memory management, menu management, backup 

software, traning. and much more. 

Circle #4(X) on reader service card. 
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Compaq Deskpro 
386-40 Mb 

• 1& 8 & 4 HM2 Clock Speeds • 1 Mb 
RAM Memory • 80386 Based CPU • One 
40 Mb Hard Drive (w/controHer) • One 
1.2 Mb Half/Heigbt Flopiiy Drive 

• 6 Expansion Slots • Compaq 101 Key 
Enhanc^ Keyboard • One One 
Parallel • Color or Monochrome Available 
as Option. 

• PuRhase Price: SSJ49 


Compaq Deskpro 
286-40 Mb 


• 640K RAM Memory • 80286 Based 
CPU • One 40 Mb Hard Drive 

(w/ controller) • One 1.2 Mb Half/Height 
Floppy Drive • Seven Expansion Slots 

• Compaq Keyboard • Graphics Card 

• One Parallel Port • Free 90 Day. On- 
Site Service Conbatt • Color or 
Monochrome Available as Option 

• Piirchete Price: S34I9S 


inXTIMXP 

W/20Mb 

IBM XT Compatible with speed of an AT 

• 512K of RAM Memory (Expandable to 
640K on Mother Board) • 80286 Based 
CPU running at 6 MHz • One 20 MB 
Hard Drive • One 360K Floppy Drive • 

5 Expansion Slots • ITT K^board • 

One Serial Port □ One Parallel Port • 
Color or Monochrome Monitor Available 
as Option. 

• Purchase Price: 82.199 


Lease for $209 per month Lease for 91 5 «l per irtonth per month 


Enhanced Leading Edge 
ModelD 

• 512K RAM MefTiory • 12006 Internal 

Modem • 360K Half /Height Floppy 

Drives • Four Expansion Stots • Keybo^ 

• led Display Card • Monochrome Monitor 

• One Serial Port and Parallel Port 

• Software Bundle • Color Monitor 
Option An/ailable 

• Puichase Price: $1^ 

Lease tor $59 per month 



I512K RAM Memory • 4.77 MHz • One 
I360K Half/Height Floppy Drive • Six 
lExpansion Slols • Low Profile Keyboard • 
ISenal/Parallel Pons • 130 Wan Power 
ISupply • High Resolution Monochrome 
|and RGB Display Card Standard. 

' Piiichan Price: $669 


Zenith Z- 181 
Laptop (Dual Roppy) 

• 640K RAM Memory • CMOS 8068 
Running at 4.77 MHz • ^ 720K 35 “ 
Floppy Drives • Supertwisted Backlit LCD 
Screen • RG8/MorKx;hrome Composite 
Card • One ParaKel and Serial Port 

• Clock Calendar • External Floppy Drives 
Optionai • Carrying Case Inctuded. 

• Purchase Prke: $1349 

Lease for $79 per month 


TeshiM Laptop 
MIOOPhis (Dual Roppy) 

• 640K RAM Memory • CMOS 80C86 
Running at 7.1 MHz • Two 720K 36' 
Floppy Drives • One Expansion Slot 

• TOSHIBA Keyboard • LCD Display 

• Color Grapblcs/Monochrome Composite 
Card • One Parallel and Serial Port 

• Clock Calendar • External Floppy 
Drives Optionai. 

• Purclun Price: S1.799 

Lease for $76 per month 


Tosidba 3100 Laptop 

• AT Powr in a Compact Size • Gas 
Plasma Screen • 8 MHz • 640K RAM 
Memory • One 35 720K Floppy Drive 

• to Mb Hard Drive • ParaleltSerial Port. 

• Purchase Price: $3599 

Lease for $142 per month 
Nmt NIC MaditpMd Uptop 

• Supertwisted LCD Screen • 9.45 -t- 
4.77 MHz Clock Speeds •640K RAM 
Memory • 'Kvo 35' 720K Floppy Drives 

• Purchase Prtea: $I,6W 


110 Bi-County Blvd., Dept. 54321 
I Farmingdale, NY 11735 


To order, call our National Hotline: 

1 - 800 - 645-3491 


For Orders or Technical Assistance, 
call: (516) 249-8440 


New Vbrk* SIS- 34* -1440 Sen Frencieeo • 418 - S 21 -4411 Boeton • 817 - 247-8408 CMcege • 312 - 372-0838 Boca Reton • 305 - 482 • 3300 Houston • 713 • 227 • 0201 Eufope • 020-83 tt 84 
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Logic (AST Compatible) 
576K Ram Board Vk C^ard 



w/a>K 

49 

W/384K 

.115 

W/57BK 

. 139 

Logic (AST Comp.) [10 


Mini Half Card 

105 

TECMAR 


Captain {384K) 

. . .219 

QUADRAM 


Quadboard (384K) 

. . . 199 

Sitverboard 

. . .185 

Ems W/256K 

. . .349 

Liberty (AT) 128K 


(6-8 MHz) 

. .315 


INTEL 

Above Board (PS/AT) 

W/128K Low Price Calll 

(PC) W/64K ... Low Price Calll 
(AT) W/128K . . . Low Price Calll 

(PS) 64K Low Price Calll 

(PS) 256K Low Price Calll 

8067-2 Math 

Co-Processor 179 

6067-3 Math 

Co-Processor 139 

80287 Math 

Co-Processor 199 


TURBO CARPS 

EVEREX 

Excelerator Low Price Calll 

MAYNARD 

Surprise $219 

ORCHID 

Tiny Turbo 429 

Turbo EGA 575 

WAVEMATE 

Bullet 286 Low Price Calll 


ORAPHICS BOARDS 
AST 


Preview $239 

Six Pack Premium /EGA 


Low Price Calll 

ORCHID 


Turbo EGA 

.569 

Evergraphics 

. 106 

HERCULES 


Monochrome 


Graphics Card 

. . 199 

Color Card 

. . 155 

Graphics Card Plus 

. . 195 

LOGICSOFT 


Logic (Hercules Comp.) 


Color Graphics Board 

85 



Logic (IBM (Comp.) Enhanced 
Graphics Adapter (EGA) . 249 


ireAsifi 


Logic (Hercules Comp.) 

Monographics Board 69 

MRAOISE SYSTEMS 

Auto Switch EGA Card 369 

Modular Graphics Card 249 

Color/Mono 139 

QUADRAM 

EGA Plus Graphics 339 

VIDEO 7 

VEGA Card) 339 

VEGA Deluxe {'/z Card) 369 

TECMAR 

Graphics Master 475 

EGA Master 275 

COMMUMICAnOMS BOARDS 
AST 

5351-11 Plus $655 

5251-11 609 

DCA 

IRMA Board 779 

WODKMt 

AST 

Reach 1200 Half Card $225 

EVEREX 

Evercom II 149 

HAYES 

Smartmodem 1200 389 

Smartmodem 12(X)B 
w/Smartcom li 359 


Smartmodem 1200 389 

Smartmodem 12(X)B 
w/Smartcom li 359 



Smartmodem 2400 559 

Smartmodem 2400B 


Smartmodem 2400 559 

Smartmodem 2400B 

w/Smartcom II 559 

LOGICSOFT 


w/Smartcom II 559 

LOGICSOFT 



Logic (Hayes Comp.) 12006 
InterrvU Modem with Mirror 
(Crosataik Clone) Software 129 


Logic (Hayes Comp.) 1200 
Baud External Modem .169 

Logic (Hayes Comp.) 2400 
Baud External Modem 309 

Logic 2400B Internal Modem 
24006 w/Software 299 

PROMETHEUS 

Pro- iTKXlem 1200 289 

TOSHIBA 

12006 Laptop Modem 

(T1100 Plus) 329 

VEN-TEL 

PC Modem 1200 Half Card 359 

1200 Plus 329 


MOUSB INPUT PgyiCgB 

MOUSE SYSTEMS 

PC Mouse w/DR Halo 2 . . . $109 


MICROSOFT 

Microsoft Mouse (Serial) .... 135 
Microsoft Mouse (Buss) 125 


SURQB PROTECTORS 

KENSINGTON MICROWARE 



Masterpiece Plus $119 

CURTIS 


Masterpiece Plus $119 

CURTIS 

Diamond 36 

Ruby 59 

KEYBOARDS 

KEYTRONIC 

5151 (Deluxe) $169 

5153 (w/touch Pad) 279 

3270 PC 235 

5151 (AT&T) 189 

Keytronic Jr. 5151 169 


MEMORY STORAGE 

IOMEGA 

Bernoulli Box (10 + 10) . . . $1999 



Bernoulli Box (20 Mb) 1799 

Bernoulli Box (20 20) . . . . 2499 

Bernoulli Box Plus 4199 


HARD DISK DRIVES 

MOUNTAIN COMPUTER 
Hard Drive Card (20 Mb) 
or (30 Mb) .... Low Price Call! 
PRIAM CORP. 

60 Mb Internal Hard Drive . $1369 


Innerspace ID 40 Mb 1349 

PLUS * 

Hard Card 10 Mb 399 



Hard C:ard 20 Mb 675 

SEAGATE 

10 Mb ’A Ht Int 449 

20 Mb ’/i Ht Int 469 

30 Mb Ht Int 539 

20 Mb Full Ht (AT) 599 

30 Mb Full Ht (AT) 749 

40 Mb Full Ht (AT) 789 

80 Mb Full Ht (AO 1349 

CORE 


20 Mb Int (AT) . Low Price Calll 
30 Mb Int (AO Low Price Calll 
40 Mb Int (AT) ... Low Price Calll 
72 Mb Int (AO . Low Price Calll 


CARTRIDOE TAPE BACK-UP 

IRWIN 

Irwin 110 10 Mb Int $359 

20 Mb Int 489 

20 Mb 325 (AT) Ext. D 595 

SYSGEN 

Image Tape Backup 

10 Mb Int 789 

Image Tape Backup 

20 Mb Int 599 

Image Tape Backup 
20 Mb Ext 649 

TECMAR 

QIC 60 AT (Int) 1239 

QIC 60 Ext Tape Backup . . . 1579 
QIC 60 Host Adapter Card . 125 

CORE 

60 Mb Ext 1599 

FLOPPY DISK DRIVES 

Panasonic 360 K Ht . . . . $1 19 
Tandon TM-100 360 K F/Ht . 115 
Tandon TM-100 360 K Ht . 99 
Toshiba 360 Ht 109 

BACK UP POWER SUPPUES 

DATA SHIELD 

200 Wl (PC) $249 

300Wtp(T) 359 


DATA SHIELD 

200 Wl (PC) $249 

300Wtp(T) 359 



500 Wt (AT) 569 

800 Wt (AT) 619 


‘Due to weight teetrtctions, Printers and Utonltors and some misc. bulk Items are shipped UPS— free. Aii prices and policies subject to chartge without notice. 








■ IMPROVING WORDPERFECT 


made life easier, but this is wonderful!" 

3. Hold Ctrl and tap FIO to begin the 
deAnition of the macro. The system will 
prompt Define Macro:, 

4. Hold All and tap D (for document). 
The .system will blink Macro Def in the 
lower left-band comer of the screen. 

5. Hold Shift and lap F7 (the WordPer- 
fect Print key). 

6. Tap I (full text). Two pages, with the 
lines from steps I and 2, will be printed. 

7 . Hold Ctrl and tap F 1 0 (to end tbe def- 
inition of the Alt-D macro). 

CURRENT-PAGE-PRINTING MACRO 

Tbe Alt-P macro will print tlie current 
page — displayed as Pg XX on the status 
line on the bottom right of the .screen. 

1 . From a clear screen, and with the 
printer turned on and loaded with paper, 
type “Today we are creating some ex- 
tremely useful macros." 

2. Hold Ctrl and tap Enter to force a 
page break, and then type “1 knew Word- 
Perfect made life easier, but this is won- 
derful!" (If the phra.se makes you gag, 
substitute something else.) 

3. Hold Ctrl and tap FIO (to begin the 
definition of tbe macro). Tbe system will 
prompt Define Macro: . 

4. Hold Alt and tap P (for page). The 
system will begin blinking Macro Def in 
the lower left-hand comer of the screen. 

5. Hold Shift and tap F7 (the WordPer- 
fect Print key). 

6. Tap 2 (page). Page 2 (Pg 2 on the 
Status line), with the line from step 2, will 
print. 

7 . Hold Ctrl and tap F 1 0 (to end the def- 
inition of the Alt-P macro). 

RIGHT-ORDER LASERJET PRINTING 

If you have an HP LaserJet or compatible, 
these two macros, AltR.MAC and REV- 
.MAC, work together to print your docu- 
ment so the first page is on top and the last 
page is on the bottom. The macros are 
chained and must be stored on the same 
disk, or in the same hard disk directory, as 
the WP.EXE file (probably \WP). 

The speed with which tlie reverse-order 
macro pair works depends on the speed of 
your system and the size of the document 
to be printed. 

I . From a clear screen, hold Ctrl and 
tap FIO to begin the macro definition. 


■ If you discover that a 
macro doesn’t work the 
way you expected it to, 
or if you got lost in 
writing a macro, just 
rewrite it from the 
beginning. 


2. The system responds Define Macro:. 

3. Hold Alt and tap R. 

4. “Macro Def will begin blinking at 
the bottom of your screen, 

5. Tap the Esc key, and you will see 
n = 8 on the bottom left of your screen. 

6. Hold Ctrl and tap PgUp, and the sys- 
tem will beep. 

7. Tap Enter twice. 

8. Hold Alt and tap FIO and the system 
will prompt Macro: . 

9. Type REV and tap Enter. 

10. Hold Ctrl and tap FIO to end the 
definition of the Alt-R macro. 

1 1 . Hold Ctrl and lap FIO to begin the 
definition of the REV macro. 

12. System responds Define Macro:. 

13. Type REV and tap Enter. 

14. Macro Def blinks at the bottom of 
your screen. 

15. Hold Shift and tap F7. 

16. System responds: I Full Text; 2 
Page; 3 Options; 4 Ihinter Control; 5 Type- 
thm; 6 Preview; 0. 

17. Select 2 (Page). 

18. Tap PgUp. 

19. Hold Ctrl and tap FIO to end the 
definition of the REV macro. 

TESTING THE MACROS Now that 
your stmggles as a macro writer are over, 
it’s time to lest the results. If you discover 
that a macro doesn’t work the way you ex- 
pected it to, or if you got lost in writing a 
macro, just rewrite it from the beginning. 
When you give the rewrite a name (if it’s 
the same as the original), the system will 
ask if you want to replace the original. All 


you have to do is tap Y for yes, and contin- 
ue on your way. 

1 . From a clear screen, hold All and lap 
the letter L (to invoke the letter-skeleton 
macro, which includes today’s date and 
places the cursor on the position directly 
after the M). 

2. Type in the name of an imaginary 
colleague (if the addressee is not a Mr., 
Mrs., or Ms., backspace to erase the M 
and type the appropriate letter, D for Doc- 
tor, P for Professor, etc., and type in the 
rest of the name) then tap Enter. 

3. Type in the rest of address through 
the ZIP (using the Alt-N macro for the city, 
state, and ZIP) and stop. 

4. The only trick to the Alt-L macro is 
getting from the end of the ZIP code to the 
correct place on the Dear line, which you 
do by tapping the PgDn key, if there is no 
Re: line. If there is a Re:, line then you 
must tap Enter two times after the ZIP 
code, then Tab or Spacebar to the correct 
position and type Re: Whatever. Then tap 
the PgDn key to get to the correct position 
on the Dear line. 

Since there is no Re: line in this lest, 
just tap the PgDn key, which will correctly 
position the cursor on the Dear line. 

5. Type in the first name of the col- 
league followed by a colon and two taps of 
the Enter key. 

6. Next type two short paragraphs. 
However, don’t hit the Enter key to end the 
last paragraph. 

7. Immediately after the end punctua- 
tion of the last paragraph, invoke the clos- 
ing macro by holding Alt and tapping FIO. 
The system will prompt Macro:. Type in 
your initials (or those you used to name the 
letter-end macro) and tap Enter. 

8 . To address the envelope using the in- 
side address on the letter, first place an en- 
velope in the printer and roll it up to the 
line on which you want printing to begin. 
There’s usually a ruler line on the printer. 
Line up the left side of the envelope with 
the zero mark. 

9. Place the cursor on the first letter of 
the inside address (i.e., on the M in Ms. 
Jane Doe). 

10. Hold Alt and tap E (to invoke the 
envelope Macro). 

1 1 . To print the letter, make certain 
there is paper in the printer, then hold Alt 
and tap P (for print the page) or D (for print 
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Nobody ever thinks 
of PC AT batteries 
until it’s too late. 



Without a functioning battery, 
your computer is as good as dead, 
the battery in your PC AT or com- 
patible controls your computer's 
configuration files, real time clock, 
and calendar. When the clock 
and calendar begin to fail, 
your battery's hours are g 

numbered. I 

So be prepared, (let the I 

best replacement battery you I 

can buy. Get a TADI RAN 
battery from IBC — the high 
quality, high energy lithium bat- 
tery that is already found in 80% 
of all PC AT's and compatibles as 
original equipment. 

A unique 3 year warranty, 10 
year shelf life, and UL approval 
make a TADI RAN replacement bat- 
tery the best iiisurance there is. So 
don't wait until your computer 
battery dies. Get a TADIRAN re- 
placement battery from IBC today. 


ORDER NOW! 
800/654-3790 (US) 
800/225-9359 (CA) 
Price only $27.50 

• Dealer inquiries welcome. 
„ • Corporate discounts 
available. 

H \ For IBM PC AT, Compaq 
286, AT&T 6,-iOO, and all 
other AT compatibles and 
money 

orders, and credit cards 
welcome. Add S.iOO for shipping 
and handling. 

IBC 

International Battery Corporation 

6860 Canby Avenue. #11.^. 

Reseda, CA 91.1^5 
818/609-0516. (TIJC 6975427 -F) 

lUM AT. Compaq 2X6. ami AT&T (lAiKl are rrsneclivr 
trademarks of IBM iiorp Compaq Corp . aim AT&T 


Call for all Six-Pack replacement batteries. 


■ WORDPERFECT 


■ You can force pauses 
during macro execution 
that let you insert 
either a fixed or 
varying number of 
keystrokes, then resume 
execution. 


the dcKumcnt) if it'.'; over a page long. 

12. To use the reverse-order macro, 
Load a multiple-page document into 
WordPerfect. Place the cursor on the la.st 
page of the dtxument (Home, Home, Cur- 
sor Down will get you there quickly). If 
you don't want to print the entire docu- 
ment, place the cursor anywhere on the last 
page you want printed. 

13. Note the page number. 

14. Hold Alt and tapR. The system will 
prompt n = 8. Type the number of the last 
page and tap Enter. The printout will land 
in the output bin with page I on top. 

The examples alxrve will get you think- 
ing about and writing macros of your own. 
WordPerfect macros can do anything the 
program can. You can force pauses during 
macro execution that let you insert either a 
fixed or varying number of keystrokes, 
then resume the macro. 

To further pique your interest, let me 
suggest a useful project — write a macro 
(Alt-K) that will kill the current print job 
and also clear the print queue. Or, if you 
have a printer with a multiple-bin sheet 
feeder, consider writing a macro that prints 
the letter from the first bin, then addresses 
an envelope from the second bin. 

[If you develop useful WordPerfect 
macros tiuit have broad applications, send 
them to PC Magazine's Power User col- 
umn. We’ll publish the best ones and pay 
you $50 to $300. — Ed.] ilH 


Rhyder McClure is a New York City com- 
puter consultant and author of an upcom- 
ing book on WordPerfect. 
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Think You 
Need an AT? 


Think Again. 

TABLE OF BENCHMARK RESULTS 

This table shows the results of the from PC Magazine, or via the PC Norton System Information Test, is 
processor/coprocessor speed tests US' Magazine bulletin board. These not from PC Magazine, but is part of 
ing the April 1986 release of PC results were obtained by us at PCSG, the popular 'Norton Utilities/ The 
Magazine's 'PC Labs Benchmark and are not yet official published PC version we used was 3.1, which is the 
Tests' These are public domain pro- Magazine figures. latest version but may not give 

grams, and are available on diskette The last line in the table, the identical results to older versions. 



IBM PC 

IBM AT 

BREAKTHRU 286 

Clock speed in MHz (IBM PC is 4.77) 

4.77 

6 

8 

12 

Empty Loop 

Integer add from memory 

1 

1.99 

3.34 

5.0 

1 

3.35 

4.41 

5.8 

Integer multiply from memory 

1 

6.06 

6.55 

8.3 

Floating point without coprocessor 

1 

3.33 

4.42 


Prime number test 

1 

1.9.5 

2.85 

3.7 

Lotus 123 macro (640K) 

1 

2.64 

3.69 

4.62 

Lotus 123 macro (256K) 

1 

1.77 

3.54 

4.38 

Norton System Information Test 

1 

5.73 

7.34 

10.1 


In every case but clock speed the numbers indicate how many times faster a test is 
performed than on a regular IBM PC. 


The Next Generation in 


Make Your IBM PC Faster Than an AT in Just 5 Minutes! 



But 


UGHTmiG 


no speedup board cuts disk access time in half 


software can 


■ S8955 

or 

FREE 

w/Bieakthru 


Turn back for 
test results 


"Lightning is almost mimdatory.... It has been utterly trouble free in the 
year I have used it." - Steve Manes, PC Magazine Best of 86 review. 

Loads witli the DOS - always ready as a background program b accelerate disk access, tbu do nothing 
-everything is ardomatic. 

UGHTbtNG does what a speedup board earn ttxr are gotng b be so amazed when pj s&rt t work wth 
UCHIbJING instaled. Most programs lhal frequently access the disk (hard disk or lloppyjifedaBBases or word 
processors are made instantly gster up b 2 b 4 times faster. 

UCHTNING enables arv program b approach the same rapid speed as a RAM Disk, but t does I without 
Ihe RAM Dsk danger ol bsbg precious data i you lorgel b sae 1. 1 works ty a principle bormred (and greatly enhanced) 
from mab frame Ischnology caled caching. But I doesrd speed up the micfoprocessa Mxi need a speedup board b 
improte operational speed. 

UGH7NING is the standard agabsl which al our competition measures tsell because we achiae univetsal 
compatbrlrV with other software and wth complefe reiaUity Data is naer bsl UCHINING fuly erploits Aboa 
Board memory 

Order UGHIhtNG separatefy or get I tree with your Breakthru 286 board. 


ITEM PRICE NORTON SI TEST 


We are excited about our three 
speedup products. You probably 
know about our Lightning disk 
access speedup software that was 
awarded PC magazines's Best of 
1986 award (see box). After the 
smashing success of Lightning, we 
developed the Breakthru 286 board 
to be literally the most advanced, fast- 
est, most feature-rich board available 
Now we go ourselves one better 
with the Breakthru 286-12. This new 
board has the clcxck speed cranked 
up from 8 to 12 MHz for speeds 
up to 10.1 times faster 
than an IBM PC. 


IIS IICW 

nked 


From September 1986 we 
guaranteed that Breakthru was the 
best designed and most functional 
speedup card available. 
And the runaway 
success it has 
enjoyed truly 
proved that 
assertion. 


Breakthru 286 (8MHz) $395 7.3 X faster 

Breakthru 286-12 (12MHz) $595 10.1 X faster 

UCHTT^JNG " FREE with Breakthru 

speedup software $89.95 purchased separately 


DON'T TAKE OUR WORD FOR IT. USE 
EITHER BREAKTHRU 286 SPEEDUP 
BOARD FOR 60 DA^S. IF YOU ARE NOT 
TOTALLY SATISHED SIMPLY RETURN FOR 
A FULL REFUND. 


©Copyright 1987 PCSG 


IBM PC Speedup Boards 



And now we have a new Breakthru 
286-12 board that is 33% 
faster than the regular 
Breakthru or regular 
IBM AT, and up to a whopping 
1,000% faster than a regular PC 
How wonderful to convert a 
PC or XT or clone to a 
$4000 AT without 


the expense. 
But when you 
get ready to spend $395.00 or $595.00 
you want to be sure your choice is 
the very best. 

Faster and smarter than an AT- 
PCSG guarantees it. 

HERE'S WHY THESE TWO 
BOARDS ARE SO SPECIAL. 

First, they install so easily. 

It is a half-slot card, only five 
inches in length. You don't even have 
to give up a full slot. What's more, 
unlike competing products it works 
in the Compaq Portable and most 
clones. Easy diagrams show how 
you just place the card in an open 
slot, remove the original processor 
and connect a single cable. There is 
no software required. From that 
moment you are running faster 
than an AT. 

Second, it is advanced. The 
BREAKTHRU 286 replaces the CPU 
of the PC or XT with an 80286 
microprocessor that is faster than 
the one found in the AT. You have 
your choice of 8MHz at $395 or 12 
MHz at $595. You can plug in an 
optional 80287 math coprocessor chip 


for numeric intensive 
applications. A 16K cache 
memory provides zero- 
wait-access to the most recently used 
code and data. Look at the bench- 
mark tests box to see how our two 
boards compare with the PC and 
the AT. Speed is addictive. Youll 
never want to go back to slow again. 

Third, you have full compati- 
bility. All existing system RAM, 
hardware, and peripheral cards can 
be used without software modifica- 
tion. Our boards operate with LAN 
and mainframe communication 
products and conform to the 
Lotus/Intel/Microsoft Expanded 
Memory Specification (EMS). Soft- 
ware compatibility is virtually 
universal. 

Fourth, these are the best. There 
are several other boards on the 
market. We at PCSG have compared 
them all, but there simply is no 
comparison. What we discovered is 
that many cards being sold offer only 
a marginal speedup in spite of their 
claims and others are just poorly 
engineered. For example some 
boards have a cumbersome 
mechanical switch for going back to 
8088 speed, but the Breakthru 
boards have speed switching soft- 
ware that allows you to drop back to 
a lower speed on the fly for timing 
sensitive applications. The 8MHz 
BREAKTHRU 286 and the 12MHz 
are unequivocally the best executed 
and most completely reliable 
speedup boards manufactured today. 

CIRCLE 489 ON READER SERVICE CARD 


We are so pleased with the ' 
BREAKTHRU speedup card. Wp use 
them on our own PC's to make 
them faster than AT's. We are really 
excited about this product. 

PCSG makes the unabashed 
statement that the BREAKTHRU 
286 card represents more advanced 
technology than boards by Orchid, 
Quadram, PC. Technologies, 
Phoenix... we could go on. The 
Breakthru 286 is undisputedly the 
fastest turbo board with the biggest 
bang for the buck. And we include 
FREE the $89.95 acclaimed Lightning 
software, which complements the 
Breakthru 286 by dramatically 
speeding up disk operations. 

But an ad can't let you experience 
it for yourself. That's why we sell 
either BREAKTHRU 286 8MHz or 
12MHz on a 60-day trial. If you 
aren't completely satisfied return it 
within 60 days for a full refund. Call 
today with your MasterCard, Visa, 
American Express or COD instruc- 
tions and we will ship your card the 
very next day. 


1 1 K'\ NM ^ AH 'll L't 'lA t.'U AV t || ■ 


(214) 351-0564 

11035 Harry Hines Blvd. 
Suite 206 

Dallas, Texas 75229 



To Over 30,000 Installations, 
MultlLink’MEANS Multi-User. 


At over 30.000 sites, as many as one-quarter of a million 
users lap into the power of MultiLink’ Advanced everyday. 

Since 1983. they've come to rely on our multi-tasking, 
multi-user system for compatibility with their favorite 
software, and the ability to share disks, files, printers, 
and programs in a true PC-DOS environment. 

From the largest of the Fortune 500 to the smallest in 
small business. MultiLink' has provided a cost-effective 
multi-user solution that's available from no one else. 

MultILInk' Means Cost-Effective Timesharing 
on a PC. MultiLink' Advanced utilizes the principle of 
timesharing by sharing a central PC's peripherals, files, 
and processor time among nine users. Up to eight in- 
expensive terminals can be connected to a single non- 
dedicated IBM PC. XT. AT or 100% compatible using 
standard RS-232 ports. Each terminal effectively emu- 
lates a PC having up to 512K RAM. 

PC-Shadow’" Workstations, shown below, even have 
an AT look-alike, as well as work-alike, keyboard, dis- 
play. and serial port. In addition, password-protected 
remote access via modem can be made with either dumb 
terminals or PCs running our terminal emulation software. 


MultiLink ' Means PC-DOS Compatibility with a 
Software-Driven System. Lotus 1-2-3, Symphony, 
WordStar, dBASE III. & Multimate are just a sampling 
of the wide variety of PC-DOS software that’s fully 
compatible. 

Our software-driven system is also IBM NETBIOS 
compatible, so programs that are written for IBM's 
Token Ring will run on our multi-user system, as well. 

MultiLink ' Means Multi-User to Leading 
Computer Publications. Whether you read PC Magazine, 
"MultiLink " Advanced delivers on. . .convenience, speed, 
and flexibility," or InfoWorid, ” If you want a low-cost 
multiuser system with up to eight terminals, MultiLink’ 
Advanced is worth a serious look" it becomes clear that 
MultiLink’ Advanced is a formidable contender in the 
multi-user marketplace. 

See What MultiLink' Can Mean to You. Learn, 
firsthand, how our multi-user system can benefit your 
company. Call The Software Link TODAY for complete 
information and the authorized dealer nearest you. 
MultiLink ' Advanced is $595 and comes with a 
money-back guarantee. 




[MlQfllKiDyrofe 

CD THE SOFTWARE LINK, INC. 

8601 Dunwoody Place. Suite 632. Atlanta, QA 30338 Telex 4996147 SWLINK 

CALL: 404/998-0700 
Dealer Inquiries Invited 

THE SOFTWARE LINK. INC /CANADA 
250 Cochrane Drive. Suite 12 Markham. Ontario L3R 6B7 
CALL 416/477-5480 

CIRCLE 395 ON REAPER SERVICE CARD 


MuKiLink ' is a registered trademark of 
The Software Link. Inc MultiLmk' Advanced 
A PC-$hadow * are trademarks of The 
Software Link. Inc IBM PC. XT. AT. PC-OOS. 
Token Ring. A NETBIOS are trademarks of 
IBM Corp. WordStar. dBASE III. Multimate 
Lotus 1-2-3 A Symphony are trademarks of 
MicroPro. Ashton- Tale. MuHimait international. 
A Lotus Oeveiopmeni Corp respectively 


II •»...■ 




CONNECTIVITY: 



products have been very 
successful in the LAN mar- 
ketplace. 3Com Corp. is not 
content to rest on past tri- 
umphs. Ethernet is currently 
the most popular network 
system for the PC, but 
3Com now offers an addi- 
tional network, Token- 
Ring, plus a new version of 
3+ Share (pronounced ihree 
share’, the “plus” is silent), 
its networking software, and 
3Server3, a new network 
server. 

Robert Metcalfe, 
3Com’s cofounder and 
chairman, was deeply in- 
volved in the development 
of the Ethernet standard, 
which, in terms of an in- 
stalled base, is the most 
widely accepted standard 
among all computer sys- 
tems. Many large corporate 
and government network 
acquisitions mandate the use 


Eighth in a Continuing Series 

MAKING 

CBNNECmNS 

3Com’s 

Ethernet 

and 

Token-Ring 

• 

The Ethernet and Token-Ring networks stand 
out in our continuing series on connectivity for 
excellent performance, features, and 
flexibility. One works best in busier 
environments, and one in more-typical office 
settings. Have we finally found another 
contender for the top LAN choice? 

■ FRANK J. DERFLER, JR. 


of the Ethernet standard for 
three reasons: Ethernet was 
one of the earliest of the for- 
mally accepted networking 
standards (IEEE 802.3); 
Ethernet interfaces are avail- 
able for many different 
kinds of computers; and 
Ethernet's speciHcations in- 
dicate that it has very fast 
transmission speed (10 
megabits per second). 

Ethernet’s network inter- 
face cards use the Ethernet 
protocols for signaling, 
identifying workstations, 
and managing networks. 
But despite Ethernet’s suc- 
cess, 3Com could not rest 
on its laurels, or on Ethernet 
alone. 

IBM Corp. is making 
steady progress in the mar- 
ketplace with its Token- 
Ring Network, which seems 
destined to be a major portal 
between PCs and main- 
frame systems. Technically, 
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■ 3COM’S ETHERNET AND TOKEN-RING 


'T u 3Com 's Ether net Bus Topology 

(Media: RG-58 A/'U Coaxial Cable) 


□: 

■■r 

Interface Card 


U: 

1 a 

] Workstation 

/ 

□ 



Peripheral 




Interface Card 

1 * Worhslalton 

□: 

Interface Card 1 

1 cz 

] Workstation il 


H: 

Interface Card 

1 [= 

0 Workstation 


An Ethernet system includes the following: either (I I a half-size EtherLink network interface card 
for each station with a single coaxial connector and many jumpers or 12 1 a full-size EtherLink Plus 
card for computers using the PC AT bus. 

Physically, Ethernet uses an arrangement in which (3) the RG-58 A/U coaxial bus cable 
attached to the EtherLink network interface card by a T-connector. The cable is terminated at each 
end with (4)a special coaxial resistor. We used (5) the 3Server3 running (6) 3+Share networking 
software for the testing. Electrically, the system is a bus with every station connected all the time. 
Stations listen to the bus channel and transmit when it is clear. 



token-passing network access protocols 
like those used in the IBM Token-Ring 
Network have some advantages in heavily 
loaded networks over the listen-and-trans- 
mit protocols used in Ethernet. 3Com has 
responded with its Token-Ring, a new net- 
work using its own form of token-ring 
technology. 3Com’s Token-Ring is com- 
patible with (but not a clone oO IBM's net- 
work. and it complements Ethernet. 

The 3Com Token-Ring and Ethernet 
product lines consist of network interface 
cards, connecting cables, and networking 
software. The Ethernet network uses the 
EtherLink card; the 3Com Token-Ring net- 
woik uses the TokenLink Plus card. Any 
PC in the class of the XT or AT can act as 
the server for either network. 3Com’s own 
3Server3, which both Ethernet and 3Com 
Token-Ring can use, is a compact, stylish 
machine that uses the Intel 80186 proces- 
sor. The Ethernet and 3Com Token-Ring 
systems form an effective product line, 
giving 3Com the ability to solve almost 
any PC connectivity problem. 

This review reports on both 3Com net- 
works. which we looked at in several 
ways. First, we tested both the TokenLink 
Plus card and the EtherLink card running 
under on the 3Server3, Then, for 

comparison, we tested the EtherLink card 
(we used the more expensive, high-perfor- 
mance EtherLink Plus card to optimize the 
AT's performance) running under 
3 -3 Share and using Ethernet cables on an 
IBM PC AT running at 8 MHz, 

ETHERNET The classic Ethernet 
networking system has several options and 
configurations. For Ethernet, 3Com adapt- 
ed the Ethernet standard cable/tap/stub 
scheme (see diagram). 

Technically, all Ethernet systems use 
the CSMA/CD (carrier sense multiple ac- 
cess with collision detection) media-shar- 
ing scheme. This is the "listen before 
talk" scheme that avoids the data-trans- 
mission overhead found in systems like the 
token ring, but it may break down under 
very busy workload conditions. 

J 3Com’s implementation of Ethernet ca- 
I bling differs from the Ethernet standard in 
i ways that reduce costs. Ethernet standard 

{ cabling includes thick cable for long runs 
(the "cable bus") and for vertical connec- 
tions between floors of buildings. Net- 


works using thick cable normally have taps 
attached to the cable with thinner cable 
(called “stubs”) running to each worksta- 
tion or other network node. 

Ethernet PC networks use so-called thin 
Ethernet cable (Vie inch) to form a cable 
bus without stubs. Two cables run to each 
workstation and attach to the network in- 
terface card through a T-connector, The 
network must be terminated at each end 


with a special “silver bullet” terminating 
resistor, and one of these resistors must be 
electrically grounded. This method of ar- 
ranging the cables reduces cable and in- 
stallation costs over the traditional Ether- 
net bus-and-stubs configuration. 

Two industry giants, AT&T and IBM, 
recently emphasized the important advan- 
tages of LAN installations that use a wiring 
hub, in which a single cable runs from 
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each workstation to a common point. 
Since you can disconnect each station at 
the hub, you can diagnose a wiring prob- 
lem without having to disassemble large 
parts of the network. The network hub ar- 
rangement thus simplifies troubleshooting 
of the network cabling, an increasingly im- 
portant feature forconunercial network in- 
stallations. (For mote information, see the 
review of AT&T Information Systems’ 
StarLAN in “Making Connections: LANs 
Under NetWare,” PC Magazine, Volume 
5 Number 21.) 

3Com responded to the trend toward 
centralized wiring systems by announcing 
a version of its EtherLink network inter- 
face cartls able to work through a central 
wiring hub. Though PC Magazine tested 
the 3Com network in the daisy-chain con- 
figuration, firms considering new network 
installations should carefully examine the 
hub alternative. 

ETHERLINK CARDS More than 
750,000 EtherLink cards, several versions 
of which have been marketed, have been 
sold since 1982. 3Com’s Bob Metcalfe 
tells us that the company is currently ship- 
ping 15,000 EtherLink cards a month. 

The EtherLink network interface card 
now sold for use in standard IBM PCs is a 
$595 half-size card with a single coaxial 
connector and many jumpers. A new card, 
the EtherLink Plus, is available for com- 
puters using the PC AT bus. This full-size 



FACT 


FILE 


Ethernet 

SComCofp. 

136SShofebird Way 
Mountain View, CA 94039 
(415)961-9602 

Workatatkm Requirements: 32(MC RAM, 
DOS 3.1 or later. 

Server Re qui renie n ts: 64(MC RAM, D(3S 
3.1 or later. 

Networking Software: i+S/iore. 

List Prices: EdierLink cards, $395 each; 
terminator kh, SSO; cable prices vary depend- 
ing on laigd);J+5Aarf for PC servers (maxi- 
mum of five users), $895; 3+Share for 
3Setver3 (unlimited number erf* users), 
$1,790; 3Server3, $5,995. 
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card carries its own 80186 microprocessor 
and RAM and costs $895. The EtherLink 
Plus card can be jumpered to respond to 
the faster intemipts available on the AT 
bus. Used in a server, the EtherLink Plus 
can improve the performance of the entire 
netwoiic. 

All EtherLink cards include an Ethernet 
transceiver chip and support circuitry. Ev- 
ery card has a unique Ethernet address. 
The unique but standardized Ethernet ad- 


■ The Ethernet and 3Com 
Token-Ring systems 
form an effective product 
line, giving 3Com the 
ability to solve almost any 
connectivity problem. 


dress means that the EtherLink cards can 
be used on larger Ethernet networks and 
interact with products from other manufac- 
turers. This address is normally invisible to 
the user of the system, but certain diagnos- 
tic and network control programs show the 
Ethernet addresses on the network. 

You can usually install the EtherLink 
cards in a standard IBM PC just as they 
come out of the box, but you can also use 
jumpers to make changes in the address, 
interrupts, or DMA charuiel used by the 
card. This option is both a blessing and a 
curse. You have the flexibility to make the 
card compatible with many systems, but to 
make a change, you have to puzzle your 
way through three card versions and over 
40 jumpers. Our advice is to make only 
changes that are absolutely necessary and 
to document them at a central point or on a 
tag attached to each card. Overall, though, 
the Ethernet cabling and EtherLink cards 
are easy to install if you take care with such 
details as card jumpers and be sure to use 
the network terminators properly. 

3COM TOKEN-RING A diagram of the 
3Com Token-Ring network looks very dif- 
ferent from the diagram of the IBM Token- 


Ring Network {PC Magazine, Volume 6 
Number 1 , page 229), but electrically, the 
netwoiks operate the same way. A special 
message called a token is passed from sta- 
tion to station on the network ring. When a 
station receives a token, it is free to enter a 
message addressed to a specific station 
into the network. The receiving station 
generates a new token on the network. Un- 
der this system, every station on a 3Com 
Token-Ring or IBM Token-Ring Network 
receives an equal opportunity to transmit, 
even in heavily loaded conditions. 

In the IBM Token-Ring Network sys- 
tem, each station is connected to a central 
hub, and a physical diagram of the system 
looks more like a star than a ring. Because 
of the need to ran a cable to each worksta- 
tion, this arrangement requires the use of 
more cable than a daisy-chain system. 
However, if one cable in the IBM system 
is severed or shorted or one workstation 
network interface card becomes defective, 
the network should continue to operate be- 
cause the bad connection will be dropped 
out of the network by the hub. 

Physically, the 3Com Token-Ring sys- 
tem looks like a classic Ethernet installa- 
tion with a main cable, taps, and stubs. A 
thick main bus cable runs between devices 
3Com calls RingTaps. Each RingTap has a 
station cable that connects to an individual 
station. The RingTap associated with the 
last station on each end of the network 
must be terminated in a special device 
called a loopback. Instead of being a true 
circular ring, the 3Com Token-Ring is ac- 
tually a squashed ellipse. The loopback de- 
vice at each end routes the messages back 
down the cable instead of sending them all 
the way around a ring. 

Each RingTap houses solenoids that 
make network connections. If the station 
attached to the RingTap is active, the mes- 
sages on the ring are routed to it. If the 
RingTap’s station is inactive or the station 
cable is damaged, the RingTap passes the 
messages straight on down the network. 
When a workstation enters the network, 
you hear a faint click as the connection is 
made inside the RingTap. 

Connecting the RingTaps correctly 
takes some care. The RingTaps in the mid- 
dle all connect the same way, but you have 
to turn around the last RingTap at each end 
of the chain before terminating it. If you 
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don’t do this right, the woricstations at the 
ends of the network are looped back to 
themselves and the rest of the network is 
open. The results are difficult to predict, 
but certainly there will be something that 
just won’t work right. 

The $1,095 TokenLink Plus cards re- 
semble the EtherLink Plus cards in that 
each card has its own Intel 80186 micro- 
processor. programming in ROM, and on- 
board RAM to remove the load from the 
processor in the PC workstation. These 
cards are all capable of operating on the 
1 6-bit bus of the PC AT and using its faster 
interrupts. You can also use them in stan- 
dard 8-bit PC systems. 

3Com’s attention to detail produced a 
better token-ring product than IBM’s in 
many ways. The connectors have large 
captive screws that you can turn with your 
fingers instead of a jeweler’s screwdriver. 
You don’t have to realign the solenoids in 
the RingTaps after moving something in 
the network, as you do with the IBM sys- 
tem. You ean add stations to the ring with- 
out having to buy another network hub. 
And once you get the 3Com system togeth- 
er. it works well. 

COMPARISONS AND CONTRASTS 

Any comparison of the cost or complexity 
of iCom’s Ethernet, the IBM Token-Ring 
Network, or the 3Com Token-Ring must 
be made on the basis of a specific installa- 
tion. Depending on the distance between 
stations, the number of stations, the elec- 
trical and physical environments, and the 
uses of the network, no one system is al- 
ways more economical, more effective, or 
easier to install. 

3Com’s Ethernet network requires two 
pieces of small coaxial cable to be run to 
every station on the network except the 
two stations at the ends. The total cable 
length is limited (usually 1.000 feet, de- 
pending on the cable used), and adding a 
station to the middle of the bus can involve 
a long run of two cables. If the cable breaks 
or shorts anywhere, the entire network 
goes down. 

The IBM Token-Ring Network uses a 
single large-diameter (Yg-inch) cable to 
connect each workstation, but each cable 
must go all the way back to a central point, 
where the wiring hub is located. Expan- 
sion is limited by the number of free ports 



The 3Com Token-Ring system is made upofilja TokenLink Plus network interface card for each 
station, (2 ) the 3Server3 , l3}the3ComRingTapsandtrunkcables, and (4) a loopback plug used at 
each end qf the network. We ran the system under (5) 3+Share. 

Physically, the 3Com Token-Ring system resembles an Ethernet system with main trunk cables, 
cable taps, and stubs leading to station cables. Electrically, it is a squashed ellipse: The signals are 
routed to active stations by RingTaps that contain solenoids activated by the end station. At the end 
of the network, special loopback plugs return the electrical messages back down the line. 



on a hub. The $660 hub can host only ten 
stations. A break or short in a single cable 
does not disable the network. 

The 3Com Token-Ring does not have a 
wiring hub, but a large-diameter (’/is-inch) 
trunk cable of twisted-pair wiring goes to 
and from every $95 RingTap, In a typical 
office environment, the RingTaps and the 
trunk cables are overhead in a suspended 
ceiling, and the station cable (Ys-inch) runs 
down the wall (probably inside a conduit) 


to the floor, where it connects to the work- 
station. Adding a distant station to the mid- 
dle of the network requires a run of two 
trunk cables, but you can add stations to ei- 
ther end of the network with a single trank 
cable. If a 3Com Token-Ring station cable 
is cut or shotted, the network survives. If a 
trank cable is open or shorted, the network 
fails. 

Deciding among these systems depends 
as much on the support available from lo- 
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Here^AGr^hic 
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Whatever you want in micn)- 
to-mainframe graphics, wherever 
you want it. That’s what you get 
with PCOX Technology. 

Starting with a better view. 
Our 3279 S3G graphics give your 
PC the clearest, brightest and 
most accurate host graphics on the 
market. Our 3179 APA graphics 
come standard with 16 colors. 

Both come with the power to 
run GDDM, SAS/Graph.' DISSPLA™ 
and TRLAGRAP.™ Plus screen 
saves, printer and plotter support, 
and high speed file transfer. 

All standaixl. 

But that’s just the beginning. 

PCOX Technology gives you 
the same graphics capability every- 
where in your network. Whether 


your PCs are clustered around a 
controller, ganged up in a IAN or 
isolated miles away in branch 
offices. And if you have an IRMA” 
board, itil run there too. 

PCOX graphics products 
also give you a uniform API and a 
software migration path to other 
micro-to-mainframe capabilities, 
including windowing, multiple 
host sessions, and more. 

In fact, you can run just about 
any PCOX 3270 software— graphics 
or others ise— in any combination, 
on any PCOX connection. 

So you get true freedom of 
choice. 

For micro-to-mainframe 
graphics, that’s a first. For PCOX 
Technology, it’s business as usual. 


It’s also the reason why more 
companies are standardizing on 
PCOX Technology fora// their 
micro-to-mainframe needs. 

Take a closer look at PCOX 
Technology, and the full line of 
PCOX micro-to-mainframe graphics 
products. 

Then draw your own solutions. 

800-225-PCOX 

in California. 415-969-1999 

m 

CXI, Inc.. 1157 San Antonio Road, 
Mountain View, GA 94043. Telex; 821945. 



M’A Graphics for 
coax and n^molc 
rn\ innimcnts. 


\tain frame graphics 
for coax and remote 
iA \ gateways. 


Plus a software path to 
other mienrUrmainframe 
fimrtUms. 


MIenHo-maInframek 
most versatile graphics 
family. 


Cleans, brighter, 
more accurate S^iG 
graphics. 


iradematidfCXI. Inr. IKVIAlsairadcmaiidf Digital DimmunicaUnns Associates. Inc.SAS/GkM’H is a ivgjsientl irademari 
of SAS Institute. Inc. DISSI’I A and TKI AGRAF are trademarks nf Integrated Software Systems Oirporalion f II)H7. CXI. Inr. 
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Low Cost Multiuser Solutions 



We weren’t using 
our PC/AT effectively 
until we connected 
Kimtron terminals.” 
Or. Ed Generazio 
NASA 


Announcing the 
$499 Kimtron 
KT-HPC yersion L 
Series of 
PC Terminals. 


The KT-7PC Version L terminals 
are an integral and important 
part of multiuser solutions for 
the IBM PC. PC/XT. PC/AT and 
compatibles. 


All KT-7/PCs have the same 
attributes and features as a PC’s 
monitor and keyboard. Using it 
will be just like using the PC you 
already own. 


“We will continue to take 
the leadership in making 
multiuser solutions more 
advanced, cost effective, 
and reliable...” 
john Kim. President 


Best of all. the KT-7/ PC works 
flawlessly with all of the leading 
multiuser MS/PC-DOS solu- 
tions available on the market 
today, including the PC Slave 
solutions from Alloy and 
Advanced Digital and the 
MultiLink solutions from The 
Software Link.^ 


For more information, or for the 
name of your nearest Kimtron 
reseller, call us today! 


Just Got Low< 




“...Kimtron, the largest PC 
Terminal manufacturer, was 
also the first to produce the 
PC Terminal.” 

Computer Systems News' 


And for your convenience, 
there’s a second fully bi-direc- 
tional serial port for a printer or 
other data input/output devices 
to be attached to. 


(800) 828-8899 
(408) 436-6550 (In CA) 

1709 Junction Ct., Bldg. #380 
San Jose, California 9SII2 

[fKIniitfon 


Reprinted from: Computer Systems News. August 16. 1986. copyright 1966. CMP Publishing. 

^Special models of the KT-7/PC Wrston L are available for soluiioftt such as XENIX from IBM and The Santa Cruz Operations and QNX from Quantum Corp. 
Copyright 1986 by Kimtron Coq>. 


Reseller, OEM, Distributor Inquiries Invited. 
Ask IK ahnit nir rvw R^spllnr lflrnfwiv#i Prneram 
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cal vendors and installers as it does on the 
technical specifications. 

3SERVER3 3Com’s $5,995 3SetT^er3 
conies in a good-looking cabinet with a 
low profrle and a liquid crystal display on 
the front panel. Inside the machine, an 8- 
MHz Intel 80186 processor is mated to an 
82586 multibuffer DMA (direct memory 
access) Ethernet controller, a 70-megabyte 
hard disk, and 960K bytes of RAM. In its 
standard conErguration, the 3Server3 has 
one Ethernet connection, one serial port, 
and one parallel port. 

The 3Server3 has a small computer sys- 
tem interface (SCSI) expansion bus to in- 
terface with additional hard disk drives, 
tape backup, and other SCSI-compatible 
peripherals. An optional ($1,495) 3Com 
CacheCard raises the 3Server3’s RAM to 
2,048K bytes of EMS memory on top of 
the base RAM, for a total of 3 megabytes. 
This cache card, required for servers that 
have the communications options in- 
stalled, significantly decreases file access 
time because the disk's file allocation table 
is kept in RAM, along with frequently ac- 
ces.sed data. Hard disk storage can be ex- 
panded to 910 megabytes, and a backup 
tape system is available. 

It is difficult to describe how many 
workstations a server can handle in any 
specific situation because the load coming 
from each workstation can vary so much. 
3Com recommends the following number 
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.K'um T<>ken*KinR 
3Com Corp, 

1 365 Shfirobird Way 
Mfiuniain View, CA 94039 
(415)961-9602 

Work.s(atHHi Ri‘(|uiremi‘nL>: 32()K RAM. 
DOS 3. 1 or taler. 

.Ser>'er Requirements: 640K RAM. DOS 
3.1 orlaler, 

Nctwurkin}* SoTlware: 3+Share 
List Prices; Starter kit includes three Token- 
Link Plus cards, Ihiee RingTaps, and (wo 
trunk cables, $3,755; i+.V/wrr for PC' Serv- 
ers (maximum of five users). $895; i+5/wrc 
for 3Servcr3 (unlimited number of users). 

$ 1. 790; 3Scrver3. $5,995. 

C*flCUW7ONH£A0fcRStqviCFCAP0 


of stations per 3Server3, according to the 
type of application the system is being 
used for: 

• Database software development — 10 to 
15 workstations 

• Accounting — 1 5 to 40 workstations 

• Productivity (spreadsheets, word pro- 
cessing) — 20 to 40 work.stations 

Several options for the 3Server3 are 
available to improve its communications 


■ 3Com ’s multitasking 
system and concurrent 
I/O system look like 
DOS to each task but 
perform multiple tasks 
much faster. 


capabilities. The 3Com Port Expansion 
Board adds four serial ports, a parallel 
printer port, and an AppleTalk connector. 
Two of the serial ports are asynchronous, 
and two are either synchronous or asyn- 
chronous. This board replaces the original 
rear panel of the server. 

Another option that fits into the same 
place on the rear panel of the 3Server3 (but 
not at the same time as the 3Com Port Ex- 
pansion Board) is the 3Com Token-Ring 
connection card. This card enables the 
3Server3 to run in networks using IBM 
Token-Ring Network cards and 3Com's 
TokenLink Plus cards. 

RUNNING THE 3SERVER3 The 

3Server3’s operational controls are a pow- 
er on/off switch, a test/operation toggle 
switch, a reset button, a "strobe” button, 
and a thumb-wheel switch behind the front 
panel. The thumb wheel selects setup, op- 
erational, and test modes on the server. 
The strobe button selects certain diagnostic 
services during test-mode operation. 

One position of the 3^rver3 thumb- 
wheel switch allows an Ethernet- or a 
3Com Token-Ring-connected worksta- 
tion to load network program files onto the 
server's hard disk and to execute those pro- 


grams in the server's pnxessor. This setup 
mode, used during the initial installation of 
the networking software on the server, al- 
lows any workstation on the network to act 
as a terminal for the server so that you can 
monitor and control the operation of the 
server's batch files, DOS, and the 
networking software. 

As the server goes through its .self-test 
and program-loading process, messages 
are flashed on the single-line, 16-characier 
LED display that is on the front of the cabi- 
net. The 3Server3'si-f Shore stiftware in- 
cludes a device driver that enables an out- 
put device called LCD. This command 
works the same way as the familiar PRN 
and CON .statements operate in DOS. It al- 
lows a message from a DOS batch file to 
be directed to the LCD. You can edit the 
script files used in the 3Server3 in order to 
send additional status and error messages 
to the display so that you can monitor oper- 
ating conditions visually. 

NETWORKING SOFTWARE The 

overall 3Com networking software pack- 
age is called 3Plus. The major part of the 
software, however, is the file-sharing and 
-naming software called 3+Share. You 
can use one $895 3+ Share package for 
your PC AT server to establish one to five 
workstations; buying another i 3- Share 
package for your PC AT .server gives you 
support of unlimited workstations. The 
$ 1 ,790 3 3- Share package designed for the 
3Server3 supports unlimited workstations. 

To understand the design of 3Com's 
networking software, think of it in terms of 
what executes on each user's workstation 
and what executes on the file server. Like 
IBM's PC lAXal Area Network Program 
and AT&T's DOS version of StarLAN 
Network Program, 3+Share uses the MS- 
DOS user-side multiuser file system inter- 
face, the Redirector (which intercepts in- 
termpt 21), under license from Microsoft. 
3+Share uses little else of MS-NET or 
MS-DOS, especially on the server side, 
where performance matters most. 

On the server, 3Com chose to use the 
standard MS-DOS file structure, but not 
MS-DOS. Instead, 3Com created a multi- 
tasking system and concurrent I/O system 
that look like DOS to each task but per- 
form multiple tasks much faster. Thus 
you can mn programs such as The Norton 
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3Coin’s Ethernet and Tbken-Ring: Summary of Features 


T he features described in this table are determined largely by 
the networking software. For an in-depth description of the 
method used to evaluate each feature, see “Making Connections: 
LANs Under NetWare." PC Magazine, Volume 5 Number 21. 
3Com Corpis networking software. 3 + Share, comes with a menu- 
driven installation program that makes the process relatively easy. 


3 + Share’s monitoring and diagnostic capabilities could stand Im- 
provement, since they provide little information to the network 
administrator about the functioning and workload of the networtt. 
Nor does the software provide “rude messaging." Network secunty 
is also a concern with 3 -f Share, since anyone can gain access to 
all of the files on the server if it is booted up with a DOS disk. 


Product 

Manufacturer 

Sottwan 

INSTALLATION 


Thfukty 

MtMi-Irtvta 

j^atlallallon 

Oocumentallofi 

NETWORK 

ADMINISTRATION 


Hoart pa r month 

Statas roaartiag 
Saaortty 

Wortstatlon opafatlow 

FEATURES 

ttallon-to-itallaa 
flla translar 

Primer siMOling queuing 

Poar-la-aaar 

cammanleallont 

Natwora qiai-in 

COMPATIBILITY 

RAM-raaigant 

letivara 

Smart sottware 

dBASE HI Plus 
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Ethernet 
3Com Corp. 
3* Share 


3Com 
Token-Ring 
3Com Corp. 
3+ Share 


IBM Token-Ring 
Network 
IBM Corp. 

PC Local Area 
Network Program 




IBM Token-Ring f 

Network f NetWare S-Net 

IBM Corp. Novell Inc. 

Advancer] Advanced 

NetWare 286A 4 NetWare 68 


ARCnet 

Standard 

Microsystems 

Corp. 

Advanced 

NetWare, 286 
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Utilities over the network on network 
disks. 

i -I- Shore offers a wide range of modem 
network capabilities. It allows workstation 
users on a 3Com network to share the disk 
files and the equipment resources of the 
network. This sharing is done through four 
software services that are treated as sepa- 


rate functions: Name Service, File Ser- 
vice, Print Service, and Dial-in Remote 
Service. 

The same machine does not have to act 
as server for all these functions. The Print 
Service could, for example, run on one 
PC-XT-type machine acting as a print 
server; the Name Service and the File Ser- 


vice could simultaneously run on a PC AT 
acting as a file server; and the Dial-in Re- 
mote Service could run on a PC with flop- 
py disks acting as the communications 
server. 

liach of these machines could be con- 
figured for dual use as a workstation and a 
server. But in our experience, simulta- 
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THE POWER OF 
POSITIVE SYNaNG. 


THE ONE COLOR MONITOR 
WITH COMPATIBILITY 
ACROSS THE BOARD. 

The NEC MultiSync is the 
most popular color monitor in its 
class today In fact, it’s in a class 
by itself. It's the first color 
monitor compatible with all 
three PC graphics boards 
made by IBM '-PGA, EGA and 
CGA. 

Dollar for dollar it delivers the 
best color resolution as well. 
With clarity and detail limited 
only by the board in your 
machine. 



I S Yir^- 


THE INTELLIGENT MONITOR. 

NEC technology gives 
MultiSync circuitry that auto- 
matically scans incoming fre- 
quencies, then adjusts to 
anything from 15.75 KHz to 35 
KHz. No switches to switch, no 
instructions from the keyboard. 
The monitor does it. Automatically 

MultiSync functions in TTL 
and analog modes. Delivers 7 
switchable colors. And its reso- 
lution climbs as high as 800 
horizontal dots and 560 vertical 
lines on a 14 inch screen. 



THE INTELLIGENT CHOICE. 

MultiSync is the first monitor 
you should consider because 
it’s good enough to be the last 
monitor you’ll ever need. 

So whether you're buying 
your first system, upgrading to 
color or moving into profes- 
sional business graphics, desk- 
top publishing or CAD/CAM, 
visit your nearest dealer 
S^ a demonstration of the 
power of positive syncing. It will 
give you something great to 
think about. 


For product information and sales 
assistance, call 1-800-447-4700. 

For technical assistance and 
information, call 1-800-NEC-SOFT 

NEC Home Electronics (U.S.A.) Inc. 
Computer Products Division 
1255 Michael Drive 
Wood Dale, Illinois 60191. 


NEC 



MultiSync is a registered Irademark of NEC Home Electronics (USA) Inc IBM is a registered irademark of International Business Machines 
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rr'il The Connectivity Decision Guide 

\tM 



This chart is designed to help you select from among the many information- 
transfer and resource-sharing alternatives. As you can see on the chart, if all 
you realty need to do is exchange files or share printers, then you should 
consider devices such as PBXs and patch boxes. If your organization has not 
already invested heavily in PCs or DOS programs, then a minicomputer might 
meet your needs nx)re economically. But if you want many users to share data 
files simultaneously under DOS, a LAN be the best alternative. Once 
you've decided on a LAN. the need for station-to-station resource sharing and 
other factors will influence your network purchasing decision. 

Because manufacturers include many different features in their networks, 
some products will not fit neatly into one decision box in this guide. \bu'll also 
find that the lack of differentiation between LANs is becoming as large a problem 
in the LAN industry as the lack of standards was 2 years ago. But overlapping 
features arxl technical similarity between networks are good news for potential 
buyers. They will let you coricentrate on more-traditional factors such as dealer 
support and price instead of on more-technical considerations. 


Reviews originally appeared in PC Magazine: 

• vm. 6 No. 1 




• IBM Corp.'s Token-Ring Network 
• PC Netvrork and other LANs 



• • AT&T Information Systems' StarLAN 
• Fox Research's 10-NET 
A Invisible Software's Invisible Network 


• Gateway Communications' G NET 
• Novell's NetWare S-Nel 
• Proteon'sProNET-10 

• Standard Microsystems Corp.'s ARCnet 
Texas Instruments' Business-Pro LAN Server 

• Tallgrass Technologies Corp.'s LanCourier 

A Orchid Technology's PCnel 
3 Com Corp. s Token-Ring 
3Com Corp.'s Ethernet 


• Zero-Slot LANs 

‘r 

• Use a mini 



1 
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SYNC TWICE 



COLOR GRAPHICS BOARD 


MULTISYNC SETS ANOTHER 
INDUHRY STANDARD WITH A 
GRAPHICS BOARD THAT OFFERS PGA 
RESOLUTION AT AN EGA PRICE. 

Another standard from MultiSync.™ 
First, the MultiSync monitor; the orig- 
inal color monitor compatible with 
CGA, EGA, and PGA graphics 
adapters. 

Now, the new MultiSync GB-1 
graphics board. 

With a MultiSync monitor; the GB-1 
actually takes EGA all the way to PGA 
resolution - 640 X 480! 

Compatibility is no problem. The 
GB-1 syncs with EGA and CGA color 
text and graphics, and with MDA and 
Hercules™ monochrome. 



So you're ready for the top spread- 
sheet, window and CAD/CAM pro- 
grams in ultra high resolution, without 
investing in more boards. Even a 
parallel printer port is included. 

Free Dr. Halo II software. 

This powerful program provides 
dramatic color for business graphics. 
With smoother scrolling. Hardware 
Zoom. Hardware Viewport. And pixel 
panning. 

Desktop publishing comes true 
When you create graphics for 
business presentations, your free 
Dr Halo II software works like a paint 
brush. Just pick your palette, and 
work in the clearest colors. It accom- 
modates a wide assortment of type 
fonts, too. 

CaC Computers and Communications 


132 column spreadsheets 
You can display up to 1 32 col- 
umns by 44 lines. With text, your 
screen will show nearly a full page. 

$50 Rebate! 

Purchase a MultiSync Color 
Graphics Board and you’ll find a 
$50 rebate coupon inside the carton. 
You can amly it to the price of the 
MultiSync Color Graphics board or 
the 14" MultiSync Color Monitor 
See your MultiSync dealer He has 
the graphics board and the monitor 
that will open your eyes. Your com- 
puter's too. 


For product information and saies 
assistance, caii 1-800-447-4700. 

For technicai assistance and 
information, call 1-800-NEC-SOFT. 

NEC Home Electronics (U.S.A.) Inc. 
Computer Products Division 
1255 Michael Drive 
Wood Dale, Illinois 60191. 


NEC 


MultiSync IS a registered trademark of NEC Home Electronics (U S A )lnc 1'2-3isaregistered trademark of Lotus Development Corp Windows is a registered trademark of Microsoft 
Corporation AUTOCAD is a registered trademark of Autodesk, tnc Hercules is a registered trademark ol Hercules Computer Technologies Dr Halo ii is a registered trademark of Media 
Cybernetics. Inc 
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Mthe new\rald rfthe IBM 
Tbken-Ring netwoiKife 
nice to see an old femiliar feoe. 


The Token-Ring LAN is a reality 
It shouldn’t surprise you that IBM * 
was the company that developed it 
It should be equally unsurprising 
that the technology that allows 
the Token-Ring to communicate 
with the mainirame comes from 
DCA the makers of IRMA" 
Introducing IRMAIAN 
IRMALAN is a new family of 
software and hardware products 
that can exploit the full power of 
PCs on the Token-Ring and other 


NETBIOS-compatible LANS: IRMA- Best of all, IRMAIAN can do 

LAN SNA Workstation" is software all that with the ease and simplicity 
that provides the PC with the 3270 of IRMA Which means your users 
functionality of IRMA; IRMALAN can feel as comfortable working 
APA Graphics Workstation" trans- with IRMALAN now as they have 
forms a PC on a LAN into a main- been working with IRMA, 
frame graphics workstation. It can To find out more about DCAS 

alsostore,print,plotandredisplay IRMALAN, call us today at 1-800- 
graphs ri^t at tne PC. 241-IRMA,ext518. 

The IRMALAN family includes 
gateways that connea Token-Ring 
networks to both DPT controllers 
and SDLC communication lines. 
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3COM’S ETHERNET AND TOKEN-RING 


Benchmark Tests: 3Com’s Ethernet and Token-Ring 

T he critical factor for these benchmark tests is the speed degradation that the netwark 
demonstrated under load. This set of benchmark-test results shows some of the networks 
with the best response time we found for each. 3Com’s 3Server3 makes use of 3 megabytes 
of RAM to cache and buffer data for the network, thereby dramatically improving the two 
3Com networks’ performance on the Network plus Server Cruncher test. The IBM PC AT 
server was limited to 512K bytes of RAM for ail these tests. Novell's Advanced NetWare/2d6 
seemed to deal with this RAM limitation belter than did the IBM or 3Com networking soft- 
ware. The results of running 3Com^ TokenUnk Plus card on the IBM PC AT would most likely 
be very similar to those achieved with the IBM Token-Ring Network hardware and software. 


Network Speed 

Under Contention 

Interlace cent 

Software 

Server 

Pwrformancw Times 

(Times given n seconds) 

Zero One Two 

stetions ttalion itatlons 

Three 

stetions 

Four 

stations 

EtkerLInk Plus 

3+ Share 

8-MHzlBUPCAT 

51.00 

87.00 

110.00 

140.00 

170.00 

EtherLink 

3+ Share 

3Server3 

44.00 

54.00 

56.00 

76.00 

97.00 

IMenLinkPm 

3-i-Shaf9 

3Server3 

52.00 

58.00 

70.00 

90.00 

117.00 


IBMMMhfUitltetMife 

KLccal Am Hawaii 

MAHzIBMPCAT 

63.68 

71.54 

83.47 

97.41 

110.73 

tBMItteii-RIng Netwerk 

Advanced NetWafef286A 

8'MHzlBMPCAT 

55.83 

60.16 

64.10 

73.29 

79.52 

NstWars/S-Nel 

Advanced NetWare 66 

Novell Server 66B 

71.00 

83.70 

94.29 

103.71 

115.68 

ARCnet 

Advanced NelWare/286 

6-MHzlBM PC AT 

59.45 

62.14 

67.83 

78.21 

92.56 

Network plus 

Server Cruncher 

Interface card 

Software 

Server 

Performance Times 

(Times given in seconds) 

Zero One Two 

stetions stalien statons 

Three 

stations 

Four 

stations 

EtherLink Plui 

3+ Share 

8-MHzlBM PC AT 

51.00 

112.00 

154.00 

191.00 

252.00 

EtherLink 

3-i-Share 

3Server3 

44.00 

63.00 

79.00 

98.00 

112.00 

IhkanLliik Pina 

3+Shaf9 

3Server3 

52.00 

69.00 

86.00 

109.00 

142.00 


i Wl Mm-RIII MMMIt 

PC Locd Am Network 

B-MHziBMPCAT 

63.68 

88.00 

130.05 

171.48 

216.11 

IBM MM-Rlag Network 

Advanced NeMarei286A 

a-MHzIBMPCAT 

55.83 

95.68 

131.16 

147.97 

177.52 

NetWare/S-Nel 

Advanced NetWare 68 

Novell Server 68B 

71.00 

73.05 

79.45 

86.87 

91.00 

ARCnet 

Advanced NetWaref286 

8-MHzlBM PC AT 

59.45 

65.65 

73.87 

110.65 

128.63 

Smart Applications 

Interface card 

Software 

Server 

Performance Times 

(Times given m seconds) 

Zero One Two 

stetions station stations 

Three 

stations 

Four 

stations 

EtherLink Plus 

3+ Share 

S-MHzIBM PC AT 

52.00 

54.00 

56.00 

58.00 

59.00 

EtherUnk 

3+$hare 

3Server3 

50.00 

51.00 

51.00 

53.00 

53.00 

kflMiPlw 

3*$fmn 

3S«rv«r3 

56.00 

56.00 

57.00 

58.00 

58.00 


1 

I 

! 

i.f^laalAMHilwa* 

841Hz IBM PC AT 

64.00 

68.00 

71.00 

78.00 

65.00 

IBM IMMhRlnB Network 

Advanced NetWare/286A 

8-MHzlBMPCAT 

67.00 

68.00 

69.00 

70.00 

72.00 

NatWara/S-Nat 

Advanced NetWare 68 

Novell Server 686 

61.00 

61.00 

62.00 

63.00 

64.00 

ARCnet 

Advanced NefWar9/286 

6-MHzlBMPCAT 

47.00 

49,50 

49.50 

50.50 

50.50 


For this issue, we tested several 3Com products in 
different ways. First, we tested both the TokenLink 
Plus card ar^ the EtherUnk card with 3 + Share on 
the 3Server3. Then, for comparison, we loaded 
3 + Share onto an IBM PC AT running at 8 MHz 
using the EtherLink Plus card, cables, and wiring. 

The 3Com Token-Ring network operates, electri- 
cally. in the same way as the IBM Token-Ring Net- 
work. For comparison, we therefore included 
benchmark-test results for the IBM Token-Ring 
Network card with IBM's PC Loca/ Area Network 
Program on an 8-MHz AT and also the results for 
the IBM cards with NoveH's Advanced Netware! 
286Aonan 8-MHzAT. 

We also include the results from Editor's Choice 
Standard Microsystems Corp.'8 ARCnet running 


under Novell's Advanced NetWare 286 on an 8- 
MHz PC AT and the results for high-scorer Noveirs 
NetWare/S-Net running under Advanced NetWare 
68 on the Novell Server 68B. a specialized Moto- 
rola 68000 server. 

We configured all of the servers to operate only 
in the dedicated server mode and not as dual-pur- 
pose server /workstations. The benchmark tests 
were run using a network of three IBM PCs. one 
IBM PC AT. and one IBM PC-XT as workstations. 
All networking software was installed using the de- 
fault configurations. No attempt was made to "fine- 
tune" the buffers or other parameters to achieve 
better performance on any one test. 


For both the Network Speed Under Contention 
and Network plus Server Cruncher benchmark 
tests, the dependent variable is the time it took for 
the IBM PC-XT on a LAN to perform a standard set 
of DOS read-write commands against a single data 
file residing in the server. The indeper>dent variable 
is the network load. We began with the heaviest 
load, four network workstations mnning DOS batch 
files, asking for constant reads of data files from 
the server. Then we decreased the number of 
workstations or>e by one to reduce the network 
load. 

The three-dimensional chart above shows the 
time it took the XT to perform the tests urider the 
varying network load on each network. For compar- 
ison, we give the time it took to run the same tests 



tfvough the network with no other active statior^ 
(Zero stations). 

The difference between the Network Speed Un- 
der Contention test and the Network plus Server 
Crunchertest lay in the size of the data blocks that 
the workstations moved over the network. 

The Network Speed Under Contention test exer- 
cises the network when the network interface cards 
and the media are heavily loaded. We attempted to 
eliminate the factor of server disk access time from 
this test by loading the r>etwork with data blocks 
small enough to reside in the server's cache mem- 
ory on most systems. In addition, we varied the 
size of the data files to detect any cache limits. 

The Network plus Server Crurtcher test heavily 
loads the netwo^ interface cards, the media, and 


the server^ disk drive access system. In this case 
we used data blocks of various sizes, some small, 
some large, when we loaded the rtetwork in order 
to exercise the hard disk drive access system. The 
results are influerKed by hard disk performance 
arid the efficiertcy of the networking software as it 
moves data on the disk ar>d between the disk and 
the network interface cards. 

During both of these tests, we used a hardware 
dock residirtg on an AST SixPak card in the XT to 
determine the starting artd ending times. We did 
r>ot use the system dock because its operation can 
be disturbed by some network functions. 

The Smart series of integrated network pro- 
grams from lnrK)vative Software gave us a pradical 
way to evaluate networks under the load of typical 


applications. In fact, viewed on a system monitor- 
ing screen, such as NetWare/S-Net^. the Smart 
Appf Icationa benchmark test looks and acts like a 
busy office, because the level of activity varies be- 
tween intense use of the r>etwork arxf quiet periods 
when processing takes place. 

For the deper>dent variable plotted on the three- 
dimensional chart, we used an IBM PC-XT operat- 
ing Innovative Software^ Smart DBMS running a 
script file that irxfexed arxf sorted shared database 
records. The ir)deper>dent vari^e was or»e 
through four workstations running another script 
from Inrtovative Software that created bursts of ac- 
tivity interspersed with periods of silence. 




Attention Lotus users: 

More power 
to you. 


When ii comes lo spreadsheets, e\vn the 
best can someiinx-s use a little help. That's 
why Turner Hall Publishing brings you the 
latest, must technologically advanced utility 
programs for Lotus. All at reasonable prices. 
And all with an unconditional 3(Way money- 
back guarantee. 

The Analyst: $99.95 
SpreadslK^ Insurance. 

Your spreadsheets m»’ be lying to you. 
According to independent researchets, 1 out 
of 3 has errors that make them inaccurate. 
That’s why you need The Cambridge 
fereadsheei Analyst . The Analyst ( by ihe 
Cambridge dkisimc^SyruxSy'Stems) finds 
over two dozen types of potential spreadsheet 
errors. With a single keysuxtke. 'X'hich 
means you're proteaed. From even the 
most costlv mistakes 


w ith all others it affects. 
Create a trail to follow 
w hen lixtking for errors. 

PROBF: I'ollowthe 
tross-refcrenced trail 
from cell to cell checking 
for mistakes as you go. 

1 CIRC: Instantly 
check for circular refer- 
ences in formulas. Hunt 
them dow n and fix 
probk-ms in seconds. 

For a limited time. 

The .Analyst also includes two additional 
mtxlulcs: 'I'he Spreadsheet 
Comparator, and The Macro 
.Analyzer. If you keep 
seveid versions of a spread- 
sheet model, you’ll love The 
Comparator. It compares 
spre^heets and shows all 
diirerences. So they’ll stan 
error-free. And stay that way. Ihe Macro 
Analyzer graphicaHy maps the operation and 
interaction of all your macros. It’s indispen- 
sable for setting up large macros. .And 
unbeatable for finding mistakes. 

Several of America’s largest accounting 
firms use The Analyst in every office, /ii/b- 
WoHd and PC Magasim give it their highest 
ratings. 'Shether you’re a beginning spread- 
sheet user, or an accomplished spreadsheet 
designer. The .Analyst gives you the confi- 
dence that comes from error-free spread- 
sheets. We guarantee it. To celebrate our 
latest addition, we’re offering The 
.Analyst, The Comparator and The 
Macro Analyver for only $99.95 
(Current owners see spaial 
upgrade offer below). That’s over 
$130 off the modular price of 
$230. But order today, this com- 
bination price ends soon. The 
Analyst: it’s the best, and the fastest 
wav to find out 
(CAMBRIDGE n„h 
SPREADSHEET mcUHtn. 


4W0RD: Complete Word 
Processing. BuiK-ln. 

4WORD (Ik LeBlond Software) 
is unlike anything you’ve seen. 

It’s not a macro or Lotus add-on. 

4WORD is full featured word 
processing software that inte- 
grates into 1 -2-3 itself using the 
add-in technology from Lotus. It’s 
the fastest add-in word processor 
you can buy. And it’s the only one 
that lets you enhance labels on spread- 
sheets themselves. 

Imagine: You’re running a 
“what-iT budget analysis in 
1 - 2-3 and vou come up with a 
better solution. Quick, 
fire off a memo to your 
depanment manager 
w iripri n ii i ii before VOU lose youT train 
4wo«»ytMii(> no i.i i nm« t-a-3; of thought! Without 

4W0RB you’d have to save 
the spreadsheet, exit 1-2-3 and load a word 
processor. With 4WORD, just move the cur- 
sor to an unused column, press a key and 
bingo. All the features of the best stand-alone 
word procesrors are at your fingertips. 

Features like automatic word wrap with 
on-screen justification. Block copy and 
move. Bold, italics, underline, global 
search and replace, tabs, margins, 
and more. All right on your 
sCTeen. All without leaving 
1-2-3. Use bold printing 
to make spreadsheet ^ 
titles stand out. 

Italicize your ../ 
column T 
headings. 


■ 4tli, wei practi i tif n inli. 


IMn Word Processor 
for 1-2-3 


Speajuaaoru 


Mistakes like typing or copying a num- 
ber over a formula . . . and accidentally 
changing numbers all over your spread- 
sheet. Inserting numbers outside the range 
ofanfo SUM function . . . leadingyouto 
believe a new row is included in the total 
when it’s not. Even moving formulas, aeat 
ing incorrea cell references. All these mis- 
takes show up evennially. With The 
Analyst, you find out now. While you 
can still do something about it. 

Here’s just a sample: 

SCAN : Scan for twenty- 
five different error types 
with a single kevstroke. 

X-REF: Cfoss 
reference a 
spreadsheet cell 


• SkA copy-ptocoed .• AU pralucii require 
PQMS-DOS 2 0« taler. SQZ! requres IBM PC 
/ vemKA'Lfl(usl-2-3.SyinpbaayarV.P. Ptanner. 
X .Smc-Ii requits IBM PC venva ari-2-3. 4WOfU) 

requiRsIBMPCwmanaf >-2-3Rdaur2.0ar2.0l.<The 
AnIya B not memory lOKkn . requires IBM PC wflh 2$6K 
BAM . arid Viulu wah any I -2- 3 or Symphony sprcKtahecf . • 
Ctmpwibte yvitfa EMS btanli and mtoiary rcHkn propan like 
SakkKkanJllAL.*Memaryus«e: SQZ!<30K,4WORD 
<6QK, Nor-It <70K. * Products auanudcally inkred fimi 
memory when eating Lotus. 





TlwOilgiralPost-tttttilRy 
^1-2-3 


Attach reminder 
notesto 1-2-3 cells 
or file names. 

I Note-it’s sticky 
I technology woni 


Note-K: "PDst-it”» Notes for 1-2-3. 

calls Note-Il“. . . po^Mythe 
most functional ya simple 1 -2-3 utility we’ve 
ever seen.” They like it so well they named it 
Product of the Year runner up. wiai is it? 
It’s a handy utility that lets you stick “Post-it” 
reminder notes to 1-2-3 cells and file names. 
So you’ll never forga where a number 
came from. Or what’s in a spreadsheet 
file. 

Note-It (by David Whitii^) is opti- 
mized for 1-2-3. Unlike geii^ pur- 
pose cell notation programs that can 


come “"Slte'f-^^tnially come “unglued” (losing your notes 
the process), N«e-It’s technolo^ is like 


tpoxy. So you neva lose a single note. Use 
Note-Iti ■ ■ ■ - • 



And, you can forget spending all that monev’ 
on a higha capacity hard drive. You save 
time, money, space, and trouble. How can it 


Before sqZ! 



bte-It to help you remember formula 
assumptions. Use it to remind yoursdf of 
label r^tionships, macro instruaions ard 
more. Note-It is the only Post-it program 
that lets you stick a reminder to 1 -2-3’s file 
names dur^ any directory operation (like 
/ File Reuieve). So instead of loading the 
entire spreadsheet just to find out what’s 
inside, you know. Simply by reading the 
note attached to the file name. 

Stick notes all over your spreadsheet. 
Then, search them for keywords or phrases 
automatically. You’ll be ready to show or 
print notes in an instant. Note-It saves time, 
trouble, memory, and a lot of manual 
searching. All for oily $79.95. It’s the 
Post-it reminder utility that 
never comes unglued. 


work? Read on. 

The technology 
comes from image 
processing ... it 
was origitidly used 
to speed up pictures 
sent millions of 
miles from the Voy- 
ager spacecraft. Now SQZ! brings this 
space-age technology to the spreadsheet 
world. And you don’t have to do anything 
different. Simply load SQZ! and Lotus loads 
right along with it. Then, when you call up a 


After sqzi 




spreadsheet, SQZ! unsqueezes it from the 
ifisk 


ask and pulls it into memory as usual. When 
you save it, the file’s squeezed back 
SQZ! squeezes and unsqueezes files indi- 
vidually, or all at once with our stand-alone 
batch process. Either way, it’s one heck of a 
reducing program for 1-2-3. 

The Turner Hall Guarantee. 

It’s simple. Tty any of our products for 30 
days. If you’re not completely satisfied for 
any reason, call us. We'll send back your 
money. No questions asked. Call today. We’ll 
helpyougetmoreout of 1-2-3. With the 
right c-ompanions. The Analyst, 

4WORD, Note-It, and SQZ!. 


Underline in 
places you’ve always wanted to but couldn’t. 
Your spreadsheets look sharper. Which 
makes you look smarter. You can even create 
sophisticated form letters, and automatically 
mail-merge them with the spreadsheet’s 
database. Then, prim the combined, cus- 
tomized mailing with the /Print command . 
And, the whole process can be controlled by 
1-2-3 macros. 

But the real power comes from connecting 
words and numbers. Tap Intimate (a new 
4WORD command), move the cursor across 
your numbers and zap. Your memo is con- 
neaed to your fflreadsheet. And the num- 
bers appear in the memo tight where you 
want them. If vou change numbers in the 
spreadsheet, the memo changes too. We call 
this “hot linls.” And the first time you write 
a report with tables or appendices linked to 
1-2-3 numbers, you’ll know why. 

4WORD, only $99.95. Your spreadsheets 
look more professional. And so will you. 


SQZ!: The $79.95 
Hard Disk. Almost 

We hate fat Loms files. That’s 
why Syncx Systems devdoped SQZ! 
for us. It squeezes the daylights out of 
1-2-3, Symphony and V.P F\anna spread- 
sheet fite. . .reduces them by up to 95%. 
That means you can get up to 95% of your 
used disk sp^ back. And save 95% on 
communications costs. Instantly. For only 
$79.95. 

With SQZ! , a 360K floppy holds 3 mega- 




1-800-556-1234 
(In CA 800-441-2345) 


AskforThcAmlystalEX. S29;4WORD(a 
■ .SiS; Nole-ItalEX.S25;SQZ.'cuEX.527 
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MSThe Data Squeezer for Lgtui^M 


eadsheets 


bytes of spead 
bile hard disk 
100 megs. 

Say goodbye 
to expensive 
siacbof 
floppy dis- 
kettes. Not to 
mention floppy 
wait (SQZ! can 

r dup^read- 
I loading 
from floppies by 
as much as 50%). 


Available at better 
dealers everywhere. 


Q Tuiner Hall PubMiing 


A dn'isum ofSvmaniec 
10201 Torre Avenue • Cupertino, CA 95014 • {408)253-9607 




Please send me copies ofSQZ! and copies ofNoic-Ii 

for S79.95, plus $2.00 shipping per unit ($12 per unit outside USA ). CA 
residents add $5.60 per unit sales tax. 

Please send me copies of 4V('ORD and copies of 


The Analyst for $99.95. plus $2 .00 shipping per unit ($12 per unit outside 
USA). CA residents add $7.(X) sales tax per unit. 

□ I enclose $ □ VISA □ MasterCard 

□ AMEX GDinersClub 


Card # - 


. Exp. Date . 


Name . 


Company . 


Address 




to: Turner Hall Publishing • 10201 Torre Ave.. Cupertino, CA 95014 
(408)253-9607 

30-Day, Money-Back Guarantee, pcau 



TSENG LABS FAMILY TREE 


Growing To Meet Your Every Computer Graphics Need 



EVA/4S0 - A Superb buard for «44h(4W) r<*s<jlu- 
tion for PfiA-quality Computer Aided De»ifUi 
with 132 cul.. (BM E(IA compatibility. 
Hardware Zix>m and parallel port. 


KamVIEW - An (‘conomical 
^pace•^a\inf; color mono board 
providing I32'cul. m mono, 
parallel port. R.AM font and 
2r)t>KB display 


EVA • An EGA card that outshines the rest while 
providing &40x 350 resolution. 132 col.. lOD'i. 
IBM EG.A compatibility, downward capability, 
25bk display RAM. and a parallel port. 


L'ltraPAK-Short An 
affordable 12 card for 
Hercules compatible mono 
graphics. 132-column display, 
with a parallel port included. 


UliraP.AK • The most sophlsiicaii*d, mono- 
chrome video card complete w 132-col,, clock 
calendar, serial & parallel port. K.A.M expan-sion 
capability and lOO". Hercules compatibility. 


Jack Tseng had an idea. He started 
with the first integrated graphics board 
combining multifunction and video. It 
grew into one of the most sophisticated 
graphics enhancement products on the 
market... the UltraPAK family. 

But Jack realized i>eople had other 
needs too — different functions, 
more colors, different price ranges — 
so he and a team of engineers designed 
the ET2000, ET1500 and ETIOOO chip 
sets. These chip sets then yielded 
EVA, EVA/480, then RamVIEW, and 
now the new economical UltraPAK- 
SHORT. All with 132-column display 
for easy spreadsheet reading. 

Since the very beginning Tseng 
Laboratories has had a total commit- 
ment to manufacturing excellence. 
Assuring users that with each 


new product designed, easy user 
documentation and helpful install- 
ation instructions are prepared. Plus, 
reliable technical support is available 
if users have any questions. 

Tseng Labs Family Tree, branching 
out from start to finish to make your 
graphics more exciting. Your spread- 
sheets more readable. Your word 
processing simpler. And your staff more 
efficient. We realize that looking for 
graphics cards today is like being lost in 
a forest. So call us today for an easy and 
affordable way out. 

1 - 215 - 968-0502 
! Tseng Laboratories, Inc. 

io Pheasant Run □ Newtown, PA 18940 

All our products are designed 
. . and nuln^factured in U.S.A. 


IBM Ls a registered trademark of International Hu.sineas Machines Corporation. Hercules Is a registered trademark^of HercuUs Computer Technology. riiral’AK. 
ET2000. KT15(X>, ETIOOO. EVA. E\'A'4H(). RamVIEW. I'ltraPAK-Short are regi.stcred trademarks of Tseng Laboratories. Inc. 
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■ 3COM’S ETHERNET AND TOKEN-RING 


neous use as both a server and a worksta- 
tion is practical only on networks that are 
used very lightly. 

3+ Share's Name Service manages the 
names of the users and the servers on the 
network. Each user has a unique name, but 
you can also aggregate users into groups 
for special purposes. As an individual user 
in an office, you would have access to your 
own files under your user name, but you 
also might have access to certain account- 
ing files as a member of a group named 
Keypunch in addition to access to certain 
inventory files as a member of a group 
named Shipping. When you sign on with 
your user name, the network operating 
system consults a table in order to deter- 
mine your group membership. 

This ability to form special-category 
groups for users is a typical feature of good 
networking software. This feature allows 
network administrators to permit or restrict 
individual actions efficiently without en- 
tering and changing the profile of each user 
one by one. 

The name stmcture facilitates the job of 
linking networks by allowing three levels 
of name specification. These names might 
be, for example, the department, the work 
group, and the individual. The department 
name would probably refer to a particular 
file server on a network, while the work 
group and the individual names would be 
linked to specific directories and subdirec- 
tories. 

The File Service manages shared direc- 
tories on the network. When the network 
administrator adds a user name into the 
system, 3+Share creates a directory for 
that user called a home directory. The 
home directory is that user’s personal toot 
directory on the network. It is the basis for 
all work that the user does with files and 
programs on the network. 

Once the link between the user name 
and the home directory has been estab- 
lished, the user can create, read, and write 
files as if the directory were on a local disk 
drive instead of on the server’s disk drive. 
Other network users can share the user’s 
home directory and any subdirectories at 
the discretion of the owner of the home di- 
rectory. The major shared directories on a 
3Com system usually include applications 
programs, data files, electronic mail, and 
networking software files. 


SHARENAMES 3Com uses a concept 
called “sharename” in an attempt to sim- 
plify DOS path statements. Normally, 
people on MS-DOS systems type in the 
command PATH and a series of file speci- 
fications to tell DOS how to link directo- 
ries, such as those of DBMS applications, 
to other directories, such as those contain- 
ing the data files the applications must sort. 
In 3+ Share a user or a network adminis- 
trator creates a sharename to simplify the 
process, 

Sharenames group subdirectories cho- 
sen by the user and are not necessarily the 


■ The home directory is 
the user’s personal root 
directory on the network 
It is the basis for all 
work that the user does 
with files and programs 
on the network. 


actual subdirectory name. The sharename 
PAYROLL can include detailed informa- 
tion about applications and data files the 
user wants to link to, so a person just sign- 
ing onto the system merely types PAY- 
ROLL instead of entering all the data. 

The sharename concept allows the net- 
work administrator to change the arrange- 
ment of the active directories and subdirec- 
tories while keeping the same sharename. 
In this way users do not have to change 
their log-on procedures if the files are rear- 
ranged. Since the actual subdirectory 
name is not used, an added layer of securi- 
ty is also created. 

3+Share's Print Service manages the 
shared printers connected to a server on the 
network. Each PC-type server can have 
three printers attached (two parallel and 
one serial). Each printer is given a unique 
printer sharename. Users at workstations 
execute a command linking the printer 
sharename to one of their workstations’ 
output devices such as LPTl or LPT2, 


When an applications program such as a 
word processing program directs an output 
to LPTl of the workstation, the network 
intercepts that output and routes it to the 
named printer on the server. 

When a server’s printer is linked to a 
workstation’s output device and an appli- 
cations program sends characters out to be 
printed, those characters are sent through 
the network to the server, where a print 
queue is formed. Network administrators 
can change the priority of named users in 
the print queue so that, for example, work 
submitted by an executive secretary is al- 
ways queued up for printing before work 
submitted by the accounts payable clerk. 

The Dial-in Remote Service lets a re- 
mote user access the network almost as if 
the PC were directly connected to the ca- 
ble. The limiting factor is the speed of the 
telephone line used to connect the PC to 
the network. If both the remote worksta- 
tion and the server are equipped with mo- 
dems operating at 2,4(X) bits per second or 
faster, the service is almost like being di- 
rectly connected to the network. The use of 
slower modems results in a significant 
amount of time elapsing between a request 
being entered on the keyboard and a re- 
sponse appearing on the screen of the re- 
mote workstation. 

3+ Share allows inexperienced or infre- 
quent users to make changes to the pro- 
gram through a series of menus. These 
menus are well illustrated and as good as 
any in the industry. But menus have limit- 
ed usefulness in the LAN industry. 

Systems are usually set up for all users 
through batch files, which the network ad- 
ministrator creates. Experienced network 
administrators can make temporary as- 
signments and changes as quickly and sim- 
ply as entering DOS commands. 

USING THE SOFTWARE The com- 
mands used in 3 + Share were probably the 
template for the command structure used 
by IBM’s PC Local Area Network Pro- 
gram and Fox Research’s lO-NET. This 
structure follows an easily understandable 
hierarchical format. The command 

3F LINK Y; \ \PCLABS \WPFILES 

links the Y: drive on a network workstation 
to the WPFILES sharename on the server 
named PCLABS. 


PC MAGAZINE ■ APRILI4, 1987 
269 





■ 3COM’S ETHERNET AND TOKEN-RING 


In an operational network the average 
person using a workstation would never 
need to know how to issue a 3F LINK or 
similar command or how to use a menu. 
The network administrator would build 
these commands into batch files personal- 
ized for each person's applications. Any- 
one who wanted to become more indepen- 
dent of the network administrator would 
have to know a lot about DOS — menus or 
no menus. A network administrator with 
many dependent clients on an active 3Com 
network could spend a lot of time building 
and customizing batch files. 

LIMITATIONS AND MYSTERIES 

One of the first things we saw during the 
installation of 3+ Share in the worksta- 
tions is that the network driver program 
code hides itself in RAM . A PC on a 3Com 
network loses 1 38K bytes of RAM to the 
combination of DOS 3.1 and 3+Share. 
Workstation users could be unpleasantly 
surprised to find that their spreadsheet 
won’t load because the networking soft- 
ware has stolen some RAM. 

Some other networking products, such 
as NetWare, do not increase RAM usage in 
the workstations. Perhaps adding 3Com 
networking software to their PCs will force 
organizations to expand the memory in the 
workstations attached to the networks. 

We discovered an as-yet-unsolved 
mystery when we tried to tun an applica- 
tion under the EtherLink card on one par- 
ticular workstation in our PC Labs testbed. 
One IBM PC with a recent serial number 
and current version of ROM BIOS signed 
onto the 3Com network without a prob- 
lem, but it always stopped cold when 
asked to transfer a file. Three other identi- 
cal machines on the network functioned 
perfectly. We swapped out every disk con- 
troller, memory card, I/O, and video card, 
but they made no difference. We can only 
guess that this particular machine had a 
quirk in its DMA controller that caused it 
to hang up under certain conditions. This 
situation proves that it is impossible to pre- 
dict ail the combinations of conflicts that 
can occur when you stretch a computer’s 
resources by networking. 

OVERALL EVALUATIONS Our bench- 
mark-test results and subjective reports 
show that all three network card and server 


combinations — TokenLink Plus on the 
3Server3, EtherLink on the 3Server3, and 
EtherLink Plus with the AT as server — are 
capable of carrying heavy loads. The To- 
kenLink Plus/3Server3 configuration, 
which enables every workstation to com- 
municate during the busiest times, would 
be particularly effective in industrial pro- 
cess control and other busy and critical en- 
vironments. EtherLink/3Server3 is more 



E D I T 0 R ’ S 
siai C H O 1 C E 


• Standard Mkrosystcnis Coip.'s 
ARCnet running under Ntmirs 
Advanced NelWarel286 on the 
»MHz IBM PC AT server 

• 3Cooi CofikY Ethernet running 
under 3 -/-SAore on the 3Setver3 



PC Magazine has reviewed many 
excellent local area network systems 
in this series. Until now our Edi- 
tor's Choice has consistently gone 
to Novell's Advanced NetWate/286 
running with Standard Microsys- 
tems Corp. 's ARCnet on an 8-MHZ 
IBM PC AT for outstanding perfor- 
mance, security, and system flexi- 
bility. But rurw we must declare a tie 
for Editor's Choice: 3Com's Ether- 
net running uruler 3 -P Share on the 
3Server3 luts the peformance and 
features to match the NoveWStand- 
ard Microsystems team, plus it has 
the added flexibility of the standard- 
ized Ethernet inteface. This imer- 
face opens an even wider world of 
interconnection capabilities. 




efficient for systems with short and un- 
evenly spaced messages such as those in 
an office environment and in work groups. 
In some applications, the EtherLink/3&r- 
ver3 configuration had response times as 
fast as any system we have tested. 

Our benchmark tests show that the 
3Com Token-Ring and the Ethernet sys- 
tem share the pinnacle of performance 
with only a few other networks. Novell’s 
Advanced Netwaret286 teamed with Stan- 
dard Microsystems Corp. ’s ARCnet on the 
8-MHz PC AT server has been our re- 


sponse-time leader; Ethernet teamed with 
3+ Share the 3Server3 matched that com- 
bination in almost all tests. 

Our benchmark tests attempt to gener- 
ate both long (4,096 bytes) and short (2-3 
bytes) messages to send across the net- 
work. We used many more shorter mes- 
sages than longer ones, since we believe 
they are more typical of most office and 
warehouse settings and of developmental 
applications. In this environment, Ethernet 
really moves data. 3Com Token-Ring is 
fast and steady, too, but Ethernet is a trifle 
faster in addition to probably being easier 
and less expensive to install. 

Our comparison between the 3Server3 
and the 8-MHz IBM PC AT as server was 
hardly fair. The 3Server3 was holding 3 
megabytes of RAM and using every free 
byte to cache and buffer data. During the 
Network plus Server Cruncher benchmark 
test, the disk drive light on the 3Server3 
seldom flickered despite the fact that the 
database we use is quite large. The AT was 
limited to 5I2K bytes of RAM, and the 
light on its hard disk drive glowed as it 
moved data. The AT took over 4 minutes 
to do the same tasks the 3Server3 did in 
slightly over I minute. The AT gave good 
response times, but electromechanical sys- 
tems simply cannot outpace silicon. 

Here is the bottom line, based on our 
evaluations of the 3Com products: If your 
application is industrial (using the MAP 
protocols), or if you need high-speed ac- 
cess to IBM mainframe systems through 
the IBM Token-Ring Network mainframe 
interfaces, consider the 3Com Token-Ring 
Network as a strong alternative to the IBM 
Token-Ring Network. Decide between the 
two products on the basis of the differences 
in the wiring plan and the dealer support 
that you can get. 

If your application is for heavy office 
automation, on-line reservations, inven- 
tory, accounting, or other DBMS work, 
compare Ethernet with 3+Share on a 
3Setver3 to a system like Novell’s Ad- 
vanced NelWare/286 running on a fast 
80286 microcomputer using the ARCnet 
network cards. Make your comparison 
based on cost, cabling differences, and 
dealer support. You won’t go wrong. OH 


FrankJ. Derfler, Jr., is a contributing edi- 
tor of PC Magazine. 
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How a French train inspired 
the fastest 286 micro you can buy. 


Not just any French train, but “La Grande 
Vitesse”— “The High Speed.” It’s the fastest 
train in the world, routinely eating up steel track 
at speeds normally associated with small aircraft. 

It was during such a screaming ride that we 
christened our new, high-speed micro . . . 
a superfast I2MHz 80286 microprocessor operat- 
ing at Zero Wait State. 



"Gruiufc Viksk" mrarn iiigfi ipceJ m thii cox. JiMfir 
u it/i no utiii iuues. 


We call this remarkable compatible the “GV” 
286, and it’s the ver>' first 12MHz No- Wait-State 
micro available outside a research laboratory. 

To design a machine that operates reliably at 
12MH: with no wait states, our engineers had to 
come up with some major innovations. 

And they did. 

A power user’s dream 

The GV-286 Ls the first 80286 micro to include 
a high-speed RAM cache circuit, making data 
retrieval from the processor almost instantaneous. 
It’s the same design feature that makes our new 
GV'386 the fastest machine in that rarified category. 

The cache circuit also assures high reliability, 
allowing the GV-286 to operate at super-high 
speeds without pushing its integrated circuits 
beyond their design limits. Other 12MH: 
machines put their ICs through hell to achieve 
high speed, and that means they’re inherently 
less reliable. 


Yet with all this speed and design innovation. 

PC Desigrts engineers— unlike other manufaaurers— 
have customized the BIOS and retained the stan- 
dard IBM PC -AT bus timing (yet another 
PC Desigrw exclusive). The result is unparalleled 
compatibilitv with existing software and peripherals. 

There's a boxcar load of other design features 
and the GV-286 can be ordered up in virtually 
any configuration you can imagine. Best of all, 
standard systems start at less than $4000 (including 
Desqview multitasking software). 

Enter the No-Wait-State 

If you’ve been holding out for a 80286 micro 
with the speed of a bullet train and the reliability 
of the family station wagon, your wait state is over. 



Call us now in New York: 1-212-514-7280 or in Tulsa: 1-918-251-5550 

2500 N. Hemlock Circle, Broken Arrow, OK 74012 • 19 Rector St., Suite 2705, New York, NY 10006 
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Any business that buys a omputer without Pick 
faces one slight problem. 


They’re putting the cart before 
the horse. 

Because without first considering 
the Pick Operating System, you’ll 
probably get stuck with a system that 
won’t expand with your needs. 

Pick is the one operating environ- 
ment that grows with you. For example, 
you can start with a single PC-AT 
and later connect up to nine dumb ter- 
minals. You’ll have a complete 10 -user 
system for about 1/3 the cost of 
networking. 

But there’s more. As your business 
continues to grow, you won’t have to redo 
your application software if you expand 
to a Pick-based mini or mainframe. 

The reason? Pick is machine inde- 
pendent. Its data and applications 
are transportable from one Pick-based 
system to another. 

Pick is made for business. 

It’s not an engineering system that 
was adapted to business applications. 


That’s the reason you don’t have to 
adapt your business to the computer. 
Instead, Pick adapts to you. 

You access all data in a way that’s 
natural to business. And because the 
system is so simple, you can complete 
most jobs with a lot less keystrokes. 

600,000 users can’t be wrong. 

Pick is used by thousands of small 
and large companies worldwide. The 
system runs on hardware from 22 man- 
ufacturers. And over 2,000 software 
applications packages are available. 

If you want your computer to be 
able to expand with your business, don’t 
put the cart before the horse. Call 
1-800-FOR-PICK. In California, 

(714) 261-7425. 


PICK 

SYSTEMS 

The system wu grow into, not out of. 
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FILL THE 
DUTY ROSTER 




ovell's yVrtWarf LAN 
software, now con- 
sidered a standard 
among the more than 
20 companies selling 
it and stime 300.000 
workstation users us- 
ing it. includes print 
spooler features. But 
while NetWare iLscIf 
is widely heralded for its networking abili- 
ties, its print spooler remains the weak 
link. The most common complaints from 
users relate to the printer-spooling facility. 
While the NetWare spooler is quite power- 
ful, it can be unwieldy to use. Many steps 
are invioved in using it — including going 
in and out of your applications pro- 
gram — because you must initiate the 
spooler from the DOS prompt. 

Four of the packages reviewed are utili- 
ties designed specifically to enhance 
NetWare's, spooling functions. But to give 
you a basis for comparison. I’ll first tell 
you how the NetWare spooler works. Pro- 
ducing a document on a shared network 
printer under Ner Ware takes three steps. 


First, you must tell NetWare that you 
want to r^irect your output to the shared 
printer. This is done using the spool com- 
mand at the DOS prompt. 

Then, using your applications program, 
go ahead and print the document. NetWare 
will intercept the data stream from your 
program before it reaches your printer port 
and then “spool" this data to a disk file on 
the network file server. 

Finally, you must tell NetWare that you 
are at the end of the document using the 
endspool command at the DOS prompt. 
That command closes the spool file. De- 
pending on whether or not the printer is al- 
ready outputting other data, your copy is 
either printed immediately or placed at the 
end of that printer’s queue. Each job in the 
queue will be printed in turn. 

The procedure is handled a bit differ- 
ently in the newer versions of NetWare. In 
Advanced NetWare, Version 2.0 and later 
versions, Novell added a “timeout" fea- 
ture to the spooler. That means if no data is 
sent to the printer in a few seconds, 
NetWare will automatically perform end- 
spool and spool commands. While this so- 


lution works just fine if you don’t need to 
change printers, forms, or any of the other 
spool flags, it isn’t perfect. For example, if 
you must change printers, you still must 
return to the DOS prompt. Another prob- 
lem is that if you have a slow-running pro- 
gram that’s calculating as it goes along, a 
long pause may cause NetWare to assume 
you’re done. NetWare will then go on to 
the next printing job. The result: your slow 
program may be printed in fragments be- 
tween other documents. 

Some applications programs are made 
in Novell versions so that spool, endspool. 
and other function calls can be pro- 
grammed into the application to work 
automatically. Products like the network 
version of WordPerfect, for example, can 
make the whole print-spooling process 
transparent while taking advantage of spe- 
cial printing functions in the applications 
program. 

Unfortunately, most software doesn’t 
come in special Novell versions. And the 
network versions of most applications 
software usually only have record- and 
file-kK'king functions (Ixith are important 
to prevent a second user from accessing or 
processing a file or record while it is al- 
ready in use) and don’t support the spool- 


Novell’s NetWare 
has proven to be an 
efficient worker for 
the more than 20 
companies that sell 
the program with 
their local area 
networks. Now a set 
of specialized 
utilities improve its 
printer-sharing 
and network 
security operations. 
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er. This means that users often have to re- 
turn to the DOS prompt in order to run the 
spool and endspool commands manually. 

WHATTO WISH FOR Before I go into 
the four spooler enhancement programs in 
detail. I'd like to interject my wish list for 
the perfect spooler enhancer. 

1 . The perfect spooler enhancer would 
be a memory-resident program taking up 
very little of the user’s precious memory. 
After all, NetWare takes 40K bytes by it- 
self. 

2. Like any good memory-resident pro- 
gram, it should work with other memory- 
resident software such as SideKick and Su- 
perKey. 

3. The “hot key” that initiates the pro- 
gram functions should be user selectable; 
for example , many of the current programs 
use key combinations already prevalent on 
leading programs and thus are confusing. 

4. The user interface should be simple, 
with pull-down or pop-up menus. Such 
menus would allow you to choose a specif- 
ic printer that has a special font and/or that 


■ PS-Option meets my 
wish list criterion of 
simple use. You need only 
move the highlight bar to 
the function you want and 
press Return. 

handles certain forms. The menus would 
simply list the printers available on your 
system as well as the fonts for the printer 
you selected. These lists should use ter- 
minology anyone can understand, like 
“LaserJet in Accounting” or “Daisy 
wheel in Bob’s office” (printers on other 
servers should have the same type of desig- 
nations). And once you’ve chosen the 
printer and font, you should be able to set 
the spooler flags for parameters like the 
number of copies, whether to eject a page 
at the end of the job, whether you want a 
banner, and what the banner text should 


be. (A banner is a page that serves to sepa- 
rate print jobs. It usually lists the user’s and 
applications program’s names.) 

5. The spooler enhancer should set the 
printer back to its default settings after 
your job is printed, so other users won’t get 
stuck with your fonts. 

6. Finally, I’d like to see the spooler en- 
hancer print graphic screen dumps (as does 
the ProSpool product detailed below) to a 
designated printer. 

I’ve arranged the following reviews of 
spooler enhancers in order from the easiest 
to use to the most complex. 

PS-Option 

Westcon Associates’ PS-Option enhances 
NetWare functions minimally and, thus, 
misses many of my wish list criteria. It has 
only the basic features such as spool, end- 
spool, and the ability to change a couple of 
flags; it also takes up 22K bytes of mem- 
ory — more than most other products men- 
tioned in this article. Its only real saving 
grace is that it is the least expensive of the 
products tested. 

PS-Option is invoked by pressing the 
Shift-PrtSc keys, which in turn bring up 
the menu. This hot-key combination is the 
same as that used in DOS to dump a 
screen. Unfortunately, you can’t change 
the keys in PS-Option, so this potentially 
confusing situation can’t be remedied. 

Since PS-Option has usurped the DOS 
print screen function with its Shift-PtlSc 
hot key, you can issue a print screen direct- 
ly from its menu. But unfortunately, the 
result of this ease-of-use feature is a prob- 
lem; it’s the equivalent of a spool-print 
screen-endspool sequence, and it will in- 
terrupt any print job being tun and start a 
new one. 

However, the utility meets my wish list 
criterion of simple use. You need only 
move the highlight bar to the function you 
want and press Return. Options available 
to you are; Start Spooling, End the Current 
Spool, Nprint a File, Print the Screen, 
Exit, and Help. 

If you select any of the options that cre- 
ate a print job (Spool, Print Screen, or 
Nprint a File), PS-Option will allow you to 
set the most commonly modified spooler 
flags, such as which printer to be used, the 
number of copies, the type of form for out- 


is^FACT FILE 


PS-Option 

Westcon Associates Inc. 
t40Mart>]e Dale Rd. 
Eastebester, NY 10707 
(914) 779-4773 
List Price: $49 
Requires: 22K RAM; 
one disk drive to load it 
on network; DOS 2.0or later: Novell 
NetWare. 

In Short: A low-cost but limited spooler en- 
hancer. Not copy protected. 

CIRCLE 841 ON READER ^RVICE CARO 


put, whether to print a banner, and whether 
to expand tabs. If you do want to expand 
tabs, you can choose the number of 
spaces. 

PS-Option does not allow you to select 
the banner text, suppress the default end- 
of-job page eject, or keep the print job file 
after printing (instead of deleting it). PS- 
Option supports only a single file server 
and does not have any font change fea- 
tures. 

However, while PS-Option supplies 
the most commonly needed functions in an 
easy-to-use package, other spooler en- 
hancers give you all the same features and 
more, while using less memory. Again, its 
only redeeming value is its bargain low 
price of $49. 

Network Assistant 

In addition to closely meeting my ideal 
print spooler criteria. Pacific Software’s 
Network Assistant is the friendliest among 
this group of spooler enhancers. I consider 
its user interface top-notch. Like PS-Op- 
tion. all of its features can be selected by 
moving highlight bar menus. But unlike 
PS-Option and most other programs of its 
kind, there is no need to keep track of 
printer and font numbers or other obscure 
information. 

Network Assistant does have the same 
flaw as PS-Option in that the Shift-PrtSc 
keys pop up its menu, although it mini- 
mizes the flaw by giving you the ability to 
change the hot key to some unused se- 
quence. You can select a printer from a list 
of names like “Laserjet in Bill's office” or 
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writing Plans.The minute you 
present a project plan or proposal 
with objectives, schedules, and of 
course budgets, you set yourself 
up as the company spear catcher. 
Because you and your company are 
going to bet your mutual future on 
that plan.Thafs dangerous territoiy 
But what if you could write and 
present a plan that's bulletproof 
from the beginning? 

"The idea generator." That's 
what PC Week called InstaPlan's 
natural, outline-based approach to 
plan development With InstaPlan, 
you start with broad objectives and 
work down to the details. Easily. 
Quickly. InstaPlan is ideal for anyone 
who presents plans and proposals: 


A $99 powertool for planners. 

By now, you know that high powered 
software doesn't have to carry high 
powered prices. InstaPlan gives you 
the tools you need to integrate 
all project elements into one 
seamless plan. Fast 
Outline -based Planning. 
InstaPlan's "top-down " approach 
helps you think through plans and 
proposals. First, define broad ob- 
jectives.Then, flesh out the details. 
Assign resources to activities on 
InstaPlan's unique spreadsheet. 


Site licensing available 
CIRCLE 222 ON READER SERVICE CARD 


Finally InstaPlan's database lets you 
select key activities for analysis and 
presentation. 

"Selling" your plan. InstaPlan 
prints professional graphics on ordinary 



• Consultants 

• Facilities 

• Marketers 

Planners 

• Entrepreneurs 

• Account 

• Engineers 

Executives 

• Product 

* Production 

Managers 

Planners 

* Contractors 

« Researchers 


printers for overheads, proposals and 
handouts: Charts.lhbles. Workflow 
diagrams. Expense graphs. Even Gantt 
and Time-phased PERT charts. So, 
you'll look as good 
as your plan. 


Tracking performance. InstaPlan 
Tracker is a $50 add-on module to 
InstaPlan. With it, you can measure 
your project's progress. Compare prog- 
ress and current activity against the 
plan. See time and budget changes for 
every step.Track shifts in cash flow 
and manhours compared to plan. 

An air-tight guarantee. We guar- 
antee that InstaPlan will help you 
develop and present clearer and more 
accurate plans. Or, return the com- 
plete package within 30 days and 
we'll cheerfully refund your money 
InstaPlan is that good. We tested 
InstaPlan with professional planners 
and novices alike. Here's a typical reac- 
tion: "It's the best planning and pre- 
sentation tool I've ever seen . . . period!' 

ORDER TODAY. 

$99. NO RISK.TOLL FREE. 

800 - 852-7526 

Recommended ConAguratkm: IBM PC/XT/ATor compatible 
640K RAM, Hard Disk (S12)C. Dual Floppy required) Printers 
Supported: IBM Proprimcr& Graphics Pnnler. Epson FX/MX; 
RX/LQ:‘Okidaia Plugn Play 92/3. Mkroline 192/3.292/3rToshiba 
351.* and HP Lasedel Plus *(72 x 120dpi. B/W) 

Not Copy Protected 
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I 



Company 



lflsurbnCk>rpixauc>n.P$5ReJvw.v<dH^way.Suitt?II.Mdl\ailn'.CA9494i ^4151389 

I D Send me InstaPlan. $99 

□ Send InstaPlan with tracking option. $149 
Add $6.00 shipping and handling. California Residents, add 6% Sales l^x. 
□ Please send me more infonnation on InstaPlan 
□ check enclosed □ Msa □ MasterCard □ American Express 

Card • 


Signaiuic 
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The premier desktop publishing software 
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MUMLABLEi 
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AT COMPATIBLE 

• 80286 CPU (HARDWARE SWHCHABIE SPEED) 

• PHOENIX BIOS -THE STANDARD OF COMPATIBILITY 

• PHOENIX SET UP SOFTWARE INCLUDED 

• 512K RAM ON BOARD (EXPANDABLE TO 1024K) . 

• CLOCK/CALENDAR W/BATTERY BACKUP 

• 12MB FLOPPY DISK DRIVE 

• W.D. aOPPY/HARD DRIVE CONTROLLER 

• NEW ENHANCED KEYBOARD (101 KEYS W/SEPARATE NUMERC 
AND CURSOR PADS) 

• 200W SWITCHING POWER SUPPLY 

• HARDWARE RESET BUHON 

• POWER AND HARD DISK INDICATION LEDS 

• LOCKABLE CASE ALSO SERVES AS KEYBOARD LOCK-OUT 

• 20% OVERALL SIZE REDUCTION COMPARED TO IBM PC/AT 


6/8 MHz 

^99S 

8/10 MHz 

^1,095 


AU ITEMS FULL ONE YEAR WARRANTY PARTS AND LABOR 


CPU TURBO' 



IBM PC/XT COMPATIBLE 

RUNS 3 TIMES FASTER THEN IBM PC/XT 

(AS REPORTED BY NORTON UTIUTIES) 

BASIC SYSTEM 

• NEC V-20 DUAL SPEED CPU OPERATING AT 477/8i3 MHz 

• PHOENIX BKDS-THE STANDARD OF COMPATIBILITY 

• 640K ON BOARD MEMORY WITH 0-WAIT STATE OPERATKDN 

• OPERATING SPEED CONTROLABLE BY KEYBOARD, SOFTWARE 
AND HARDWARE WITHOUT POWER DOWN 

• 8 EXPANSION SLOTS 

• 2 360K HALF HEIGHT aOPPY DRIVES 

• 4 LAYER MOTHERBOARD 

• SOCKET FOR OPTIONAL 8087-2 MATH CORPROCESSOR 

• LOCKABLE CASE 

• AT STYLE KEYBOARD 

• 135W SWITCHING POWER SUPPLY 

• PARALLEL PORT. SERIAL PORT (2ND SERIAL PORT OPTIONAL) 
GAME PORT AND CLOCK CALENDAR W/BATTERY BACKUP 

• TURBO M<X>£ AND POWER LEDS 

• PUILY IBM PC/XT COMPATIBLE 


NEW LOW PRICE 

$1745 


ORDERS ONLY CALL TOLL FREE 1/800-662-6111 -1/800-824-2936 

INSIDE CALIFORNIA OUTSIDE CALIFORNIA 



Compuier 

Producis 

United 


1260 E. Colorado Blvd. 
Pasadena, CA91106 

miomotiopi Co# 


fE#MSW«oec«piCo*N*F’iCh*cki,vltaM(nl*fCO>d 
#*rionolch«elulok*15dOYSloei*oi CoatwrcKim 
outhorttolton numMi on ol warronty 'apoi'i Any 
uneuinonioO (otum *uO|*cl lo o 1 0% lotlocking Im 


(616) 796-6664 

€) 1986 ComoyW Prooucri unrteOAt Oeionroa 
• ^ a O regiMoreO tiOdOmoA o* iniomaiionoi Buvnau Moc* CVD 
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■ NETWORKING UTILITIES 


"plotter in engineering” rather than pick- 
ing a number for a printer. 

Printer fonts can also be selected by 
name. Network Assistant keeps separate 
font code files for each printer defined. Af- 
ter you select a printer, you select your font 
from a list for that printer. Network Assis- 
tant will even let you set fonts on your lo- 
cal printer. Your firm’s network adminis- 
trator can define as many as seven printers 
per workstation and can restrict access to 
certain shared printers when setting up the 
Network Assistant program. The adminis- 
trator can also define as many as 12 fonts 
per local pnnter. Each font can have up to 
1 2 bytes per code, and these codes are ad- 
ditive. This means that if you want bold 
and compressed print, you can select bold- 
face and then compressed without having 
to define a bold and compressed font. The 
only other criteria Network Assistant lets 
you set are the tab expansion, number of 
copies, and banner spooler flags. 

When you have finished printing. Net- 
work Assistant will automatically reset the 
printer to its default settings. 

Besides offering the spooler enhancer 
features. Network Assistant lets you send 
messages to other stations without leaving 
your application. It also lets you undelete 
files, an important feature for NetWare us- 
ers since the usual tools for undeleting 
files, such as The Norton Utilities, will not 
work on network disk drives. 

Another feature I like is a “remove pro- 



gram from memory" selection on its 
menu, thus reclaiming the 25K bytes it 
consumes. Getting these bytes back can 
make a big difference in fitting a large 
spreadsheet into memory, for example. 

Although NetH'ork Assistant is not copy 
protected per se, it must be serialized to 


■ Network Assistant 
comes close to being the 
ideal spooler enhancer. I 
recommend it to anyone 
who doesn’t need to print 
on multiple servers or use 
long printer codes. 


your server. It will then work only on that 
server. The serial number is kept on a 
board that can be swapped to another serv- 
er. should you need to repair or replace 
yours. The NetWare software itself, as you 
will recall, is similarly serialized. 

Network Assistant comes very close to 
being the ideal spooler enhancer. 1 strong- 
ly recommend it to anyone who doesn't 
need to print on multiple servers or use 
long printer codes. 

The company has announced new fea- 
tures for the version to be released in Feb- 
ruary 1987; these include the ability to use 
multiple servers, view and prioritize jobs 
in the queue, and preset default spool 
flags. 

Pro-Spool Plus 

APS Research's Pro-S/>ix)l Plus has al- 
most every feature you could want in a 
spooler enhancer, and for basic use it takes 
only 1 1 K bytes of memory — the least of 
any product tested. While its user interface 
is not as nice as Network Assistant's, it 
does have a graphics screen dump option 
and supports multiple servers. Network 
Assistant can’t do either. 

Besides including the basic spool func- 
tions. Pro-Spool Plus lets you build a file 


of printer font initialization codes. The 
codes can then be selected from the menu 
when you are printing. The code file, 
called a printer action table, holds as many 
as 99 font strings as large as 255 bytes 
each. The problem is that the fonts are not 
segregated by printer, so you can acciden- 
tally select the code for an Okidata when 
you’re printing on an Epson, and your 
printout will be unreadable. 

Unlike the other products mentioned so 
far, Pro-Spool Plus does allow you to pro- 
duce documents on printers attached to al- 
ternate network servers. On a large net- 
work, you will often need to print on 
another server’s printer, either to expedite 
printing, use a specific type of printer, or 
even send output to a plotter. NetWare 
supports only five shared printers per serv- 
er but an unlimited number of servers. 

Pro-Spool Plus's menu is invoked with 
an Alt-Z hotkey. Alt-V will let you spool, 
print .screen, endspool, and spool again 
automatically. Alt-N will close the current 
Job and begin a rtew one without going to 
the main menu or DOS prompt. The Alt-N 
command is quite handy, since it is the 
most frequently used function on any 
spooler enhancer. These hot keys can be 
changed when you install Pro-Spool Plus, 
but the choices are limited to Alt-A 
through Alt-Z. 

While Pro-Spool Plus is the only pro- 
gram among those listed here with a graph- 
ics mode that will dump graphics screens 
from a color/graphics adapter to an Epson- 
style printer when you print the screen, 
that option requires that you have an addi- 



F A C T 


FILE 


PnhSpootPlus 
APS Research 
1062 W. Taylor 
Chicago, IL 60607 
(312)666-3352 
List Price: $1 19.95 per 
file server 

R^uires: lOK RAM; 
one disk drive to load it on network; DOS 2. 1 
or later; Novell NetWare. 

In Short: A powerful spooler enchancer in- 
cluding a graphic screen dump feature. Not 
copy |MX)tect^. 
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Save 30 jrse]f 

atiiousandwords. 


lb a project manager, nothing's more important than 
good communications. 

That’s why we created Primavision™ as the graphics 
complement to Primavera Project Planner,* Finest Hour™ 
and Microsoft® Project 3.0. Primavision lets you present 
your project with crisp, clear, boardroom-quality graphics 
— i-j networks, bar charts and time-scaled precedence logic 
diagrams. 

Summarize an entire project on a single page 

Take our summary bar chart above. Multiple activities 
are consolidated into a single bar for each manager, 
while bars are grouped by phase. Completed, underway 
and critical activities are highlighted; progress is shown 
thermometer style. 

Start and finish dates (early and late) are summarized 
for all activities included in each bar. Work and non-work 
intervals of the component activities are differentiated by 
the width of the bar. Target dates are flagged as triangles. 

And that’s only one sample of what Primavision can 
provide. Just decide what you want to show and how you 
want to show it. Primavision does the rest, picture perfect. 

For more information or the name of a dealer in your 
area, contact Primavera today. 

Primavision. It can save you a dozen questions... 
and a thousand words. 




Project management software 
that works as hard as you do. 


PRIMAVERA SYSTEMS. INC. 


Two Bala Plaaa • Bala Cynwyd. PA 19004 • (215) 667-8600 • Telex: 910 997 04«4 
Primavera project management software is available for MS-DOS and VAX environments. 


NETWORKING UTILITIES 


tional 1 1 K bytes of memory for the printer 
codes and yet another i6K bytes to add 
graphics. 

I’d recommend Pro-Spool Plus for 
multiple LANs including multiple servers. 
It is my second choice for a print spooler 
enhancer. 


Hot Print 

Hoi Prim, from Ron Turley Computer As- 
sociates, is a programmer’s idea of the per- 
fect spooler enhancer. Each feature has its 
own hot key, so you never have to bother 
with going through menus. Hoi Prim has 
58 different hot keys and uses Ctrl-Alt 
combinations heavily. These hot keys can- 
not be changed and are likely to conflict 
with those of most other programs because 
of the sheer number of key combinations. 
Printers, servers, and fonts are referenced 
only by number, and there is a serious 
dearth of help features. However, Alt-Left 
Shift-V does display a small menu on the 
bottom two lines that lets you set the spool- 
er flags using the arrow keys, and Alt-Left 
Shift-H shows the same menu along with a 
full-screen display of all the Hoi Prim 
functions. 

Other utilities offered with Hoi Prim in- 
clude a program that appends a message to 
a supervisor File, thus creating a basic audit 
trail with time, date, and user stamping. It 
also has a utility that locks a .COM or 
.EXE file and sets a special NelWare flag 
to make it an execute-only file. Execute- 
only files cannot be copied, so the feature 
serves to dash the most zealous attempts of 


FACT FILE 



Hot Print 

Ron Turley Computer 
Associates 

1642 W. Sequoia 

Phoenix. AZ 85027 
(602)581-2447 

List Price: $99 

Requires: I2KRAM; 
oad it on netwotk; DOS 1 .0 
flWare. 

er enchancer plus adminis- 
ai uses many hot keys. Not 

one disk drive to i 
or later; Novell N 
In Short: A spoo 
trator's utilities th 
copyprotected. 
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Look 

Bentley-286/1 0 

The 1987 Model 

The New Year Brings With It An 
Exciting New Persona] Computer : 
'nicBcntlcy-286/ 10. This New 1987 
Model Features A Phoenix BIOS, 

512KRAM. A 1.2MBFIoppy. 

Dual Controller And An Intel 
80286 Processor Running At A 
Blazing lOMHz. High Quality 
Personal Computers With 
Exceptional Value And Low Price. 

Bcndey Is The Price /PerformarKC Leader! 

Bentley 286/ 10 

$1036 


What Is New Under Our Hood. . . 



Standard Features 

* 512KRAM ExpandablcTo iMBOn 
Motherboard 

* Phoenix BIOS 

* Intel 80286 Proceswr 


• One Year Warraniv 

• Dual Floppy /Hard Di%k Controller 

• Clock/CalendarWithBatieryBackup 

• 200 Watt PowerSupply 

• ATSryle Keyboard 

• 1.2MB Floppy Drive 


Bentley-286110 



43MB Hard Disk Model 

A Winning Combination : 
The Bentley-286/ 10 And A 
MiniScribe 42MB Hard Disk 
Featuring 28ms Average Access 
Time And Automatic Head Parking 
On Power Down. Partitioning Software 
k Included So You Can Take Full 
Advantage Of The Increased Storage 
Capacity. 
Bentley-286/ 10 

$1399 

43M B Hard Disk Model 


Bentley Model “T” 

Intel 8088 processing power in a IBM® PC-XT compatible machine 
that can run at 4.77 or 8 MHz (keyboard selectable), a 70% increase 
in speed from the original. Includes: 256K RAM expandable to 640MB 
on motherboard, 360K floppy drive and controller card. - 

0»/y $395 

Memory VO Hard^sks 360K Drive 

Co-Processor 40MB MiniScribe. $595 

80287 $219 Parallel Pon S75 70MB MiniScribe . . $895 J 



MFC-a six function expansion 
card with 384KRAM, Serial Pon. 
parallel pon, game pon , clock- 
calendar with battery backup and 
utility software. 

Only $125 

I-SSC^Ct-Fast and quiet laser 
printing from the world's leading 
laser printer manufacturer: Hewlett- 
Packard. The new plus model has 
improved graphics capability. 


LaserJet $2383 

LaserJet Plus $2993 


Hewlett-Packard Plotter 

Use graphics to improve your business 
communication. ThcColorProhas 
eight pen capability on 8 V^x 1 1 inch 
paper. The HP 7475 uses six pen color 
on cithers "Axl lor 11x17 inch paper. 

0)lorPro $999 

HP 7475 $1393 


MonoGraphic Card-n,is 

high resolution . Hercules compatible. 
nx>nochrome graphics card includes a 
parallel pon. 

Orily $99 


I/O Card ‘Multifunction 
input /ouput cord with serial port , 
parallel port . game pon and clock- 
calendarwith battery backup. 

Only $79 

PC Hard Disk -20&30MB 
hard disk kit for IBM* PC. Includes 
half-height Winchester hard disk, 
hard disk controller, cables, software, 
mounting hardware and complete 
instruction manual. 

20MB $373 

30MB $449 


lietiftni 

4 * 

Computer Products 
1700 Still Meadow Cove 
Round Rixk.TX 78681 

CallTollFree: 

800 - 331-6799 

ittTexasCall: 512-250-9897 

t>* No Surcharge for MasterCard. 
VISA. Of CODiCashiers Check). 
Fununr 1000. Ufuvmity. and 
InstiruiionaJ P.O.'s aiiepted with 
ordit approval 

Free LfPS Ground Shipping in 

USA. 
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■ NETWORKING UTILITIES 


would-be software pirates. Several of the 
utilities make the administrator's job much 
easier by doing such tasks as listing all the 
users and groups on the server and forcing 
users to get into the habit of changing their 
passwords periodically. 

One nice feature of Hot Prim is a time- 
out function similar to that of NetWare, 
Version 2.0, for users of earlier NetWare 
versions. This timeout will close a print 
job and open a new one if there is no print- 
er output in a u.ser-specified period. If you 
use NetWare 2.0, Hot Print lets you dis- 
able its timeout .so that you can use com- 
puter-aided design, desktop publishing, 
and other programs that may have delays 
in the middle of a print job. 


■ //ol Pr/'/ii supports the 
Lotus/Intel/Microsoft 
expanded memory 
specification, reducing the 
amount of main memory 
required to run it. 


Hot Print also transparently supports 
printing on multiple file servers. A setup 
utility, HPSET, lets you assign logical 
printer numbers to printers on multiple 
servers. As many as five printer initializa- 
tion codes and one printer reset code can be 
set for each of the first three printers. Eiach 
of these codes can contain up to 10 
bytes — much too small for the 1 7 bytes re- 
quired by an HP Laserjet. Hot Print can 
also automatically reset the printer to its 
default settings after each print job. 

Hot Print supports the Lx)tus/lntel/Mi- 
crosoft expanded memory specification, 
reducing the amount of main memory re- 
quired to run it (1 2K bytes). This is a diffi- 
cult feature to implement, and Hot Print is 
the only one of these print spooler en- 
hancers to have it. 

Although Hot Print is a powerful spool- 
er enhancer, it is rather difficult to use. I 
wouldn't recommend it for nontechnical 
personnel. 


♦ 

Other Utilities 

There are other utilities that improve the 
NetWare program, such as the following 
ones enhancing network security, and 
even one that creates NetWare's first print 
server. Some of the products have multiple 
functions. I'll tun through each, describing 
the pros and cons. 


♦ 

NET Utilities 

NET Utilities, from Network Enhance- 
ment Tools, includes an audit-trail pro- 
gram as one of its 15 different programs. A 
pair of utilities. NETLOG and PREPLOG, 
can produce a basic audit trail of applica- 
tion usage. NETLOG will append a record 
to a special supervisor file each time it is 
run. The.se records include the date and 
time, user name, workstation, and com- 
mand-line parameter. PREPLOG sorts the 
data in the file and then converts it into a 
comma-delimited file that can be read by 
most databa.se managers. 

Even though NET Utilities is not sold 
primarily as a spooler enhancer, it does in- 
clude the PrinTamer utility, which is about 
as good as Pro-Spool Plus and has the 
most powerful printer- and font-control 
system of any 1 tested. It is the only prod- 



F A c r 
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NETViiUties 
Network Bnhancemeni 
Tools 

P.O. Box 27 1 105 
Houston. TX 77277- 
1105 

(713)2404614 
List Price; $195 per file 

server 

Requires: 49K RAM; one disk drive to load 
it on network; DOS 2.0 or later. Novell 
NetWare. 

In Short: A complete package of utilities for 
NetWare irK'luding spooler enhancer, menu 
system, and administrator's tools. Not copy 
protected. 

CIRCLEWONREADERSERVtCECAflD 



uct that can download soft fonts to laser 
printers — a nice extra feature even though 
the downloading process is slow. Prin- 
Tamer can use an unlimited number of 
printer definition files (PDFs) for different 
printers. You create a PDF with up to nine 


■ NET Utilities has the 
most powerful printer- 
and font-control system 
of any tested. It is the 
only program that can 
download soft fonts to 
laser printers. 


initialization codes of 70 bytes each from 
your regular text editor. Each font can 
have its own deinitialization (font-end) 
code, which reduces the number of pages 
ejected from the printer (otherwise the 
printer could eject several sheets of paper 
after it is re,set). The prixluct includes sam- 
ple PDFs for Epson, HP La.serjet, and To- 
shiba printers. 

The utilities ID and WHOIS are used by 
the network administrator to maintain the 
network's electronic mail system. When a 
user name is added to a NetWare system, 
the utilities create a directory for the user 
with a name corresponding to the u.ser 
number. Unfortunately, when the user 
name is deleted, the mail directory often 
remains because it is not automatically de- 
leted. ID shows the user number when a 
user name is typed into the computer, and 
WHOIS shows the name assigned to a user 
number. 

NetWare's electronic mail system does 
not afford any simple way to print mail. 
However, NET Utilities includes a Print- 
Mail utility that allows you to print and de- 
lete mail sent to you and mail that you have 
sent. The CheckMail utility will check 
your mailbox for messages without load- 
ing the whole electronic mail system. 

NET Utilities lets you build a menu sys- 
tem that can include log-in and log-out 
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It was back in 1986 that we first grasped the full significance of SCO XENIX*. 

“We had been thinking of it as just an ‘operating system’ — as we used to call them — when it was really 
much more. It was the foundation of a whole new approach to shared information and resource computing 
for PCs: networked DOS and XEND( workstations. 

“The ‘SCO XENIX solution’ integrated XENDC and DOS, multiuser and LAN, and PCs and mainframes, into a 
unified environment unprecedented in its power, productivity, and price performance per user for personal 
computers. 

“SCO’s solution included not only l6-user licensed SCO XENIX itself, but also SCO XENIX-NET XENIX/DOS 
networking; SCO Professional'* and SCO FoxBASE’*, SCO’s XENIX-based workalikes of 1-2-3* and dB^E ir; 
SCO Lyrix" Word Processing System, and other productivity tools; and SCO uniPATH" SNA-3270 Mainframe 
Communications, plus languages and graphics pack^es. 

“Together with unparalleled SCO hot-line support, documentation, and training, plus the explosive growth of 
the XENK applications base, it changed the way we would look at personal computers forever. 

“In short, it was the ‘SCO XENIX solution’ that turned personal computers into real computers.” 


SCO SALES AND INFORMATION 

(800) 626-UNIX 

(800) 626-8649 
(408) 425-7222 
m: 910-598-4510 SCO SAa 
uuq): ...decvaxlmicrosoftlscolinfo 


Develop XENIX 386 code— NOW! 
Can today for Toolkit Info! 



THE SANTA CRUZ OPhRAIlON 


from "XENIX RISING: 

The Ascent of Shared Information 
Conning from 1979 to 1999" 


SCO XENIX Sysusn V is iviilable for 
IBM* PC AT*, PC XT*, nr XTRA* XL and other 
compatibles, and ATAT PC 6300 Plus-now! 


XENIXiiarrfiBiBedtnikfflartioIMicnHfiCjotponDon • SOO P wlH n on«l»ndLyrai»tridemiitairfTheS«tiCwaOyg«aor.>iic» FoxMSEHindanuliofFoxSaflwve.liK.* l-2-3lt«wtBiBW>tndBTartoflo>»De wI opaiBi>CofpofilWn.« AASEDiti 
nttnnark d Miun-1te * uniMR k a ndemaHi of Pathway Psiffn • UNR B a trademark ol AIT Bell laborums • IBM. A and ICT ait le gH ered uade ma ilB of IraeniaMnal BuHnes Machine Corportton • RT XTRA b a nadanaik d RT Captmon 

TheSe«e(>iiOpe«Km.tfK..POBo*1900 S«BaO«i(>9W^ r'lpri i: iii:*npii CFPVir'P r-Aor. • l»6 The Sana (jtaOpewon, lot 
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■ NETWORKING UTILITIES 


Another utility, OnCall. Iet.s you s 
short messages to other users. These mes- 
sages appear on the 25th line of their dis- 
play as if they were sent with the NetWare 
SEND utility. OnCall can be installed as a 
memory-resident program, allowing you 
to send messages without leaving your ap- 
plication. This could be useful, for exam- 
ple , if you need to install special forms on a 
printer on the other side of the office and 
want someone else to do it. OnCall will let 
you send a mcs.sage to as many users as 
you want. It also shows you whether they 


■ NET Utilities' OnCall 
utility can be installed 
as a memory-resident 
program, allowing you to 
send messages without 
leaving your application. 

have received the message. The hot keys 
for both OnCall and PrinTamer colors can 
be changed. 

NET Utilities offers a wide range of 
functions for NetWare users, some of 
which cannot be found elsewhere. 

As local area networks proliferate, 
more and more confidential data is being 
stored on network file servers. While 
NetWare’s security system does control 
user access to data quite well, it does not 
create a record of file accesses or user log- 
ins and log-outs. 

While NET Utilities and the previously 
mentioned Elot Print both take advantage 
of a NetWare function call that logs a mes- 
sage to a special file into the SYS:SYS- 
TEM directory, they are quite limited in 
their ability to create a useful audit trail. 
These utilities must be run from tbe DOS 
prompt, and the best a network administra- 
tor can do is build menus that execute the 
utility before and after each application. 
This will create a Uail indicating that a giv- 
en user ran 1-2-3 from 1:50 p.M to 2:45 
P.M., but it won’t tell which files were 
used. 


functions — a real timesaver. Menus have 
eight selections, each with an additional 
eight subselections. You can protect each 
of the eight main or subselections with an 
individual password. While not as pretty 


as the menus created with the NetWare 2.0 
menu utility, these menus are fully func- 
tional and quite quick. Netmenu also has a 
blank-screen feature to save your moni- 
tor's phosphors. 


CIRCLE 161 ON READER SERVICE CARD 


PGRMA POW€R 


Penna Power* 

Electronics. Inc. 

5601 West Howard Avenue 
Chicago. Illtnots 60646 
Telephone: (312) 647-9414 
Telex 4946SS9 PRMPWR 


Perma Power 
Standby Power System 
Model SPS-500 


Get the smart 
battery backup 
from 

Perma Power 

Brainy Standby 
Power System 
guards your 
computer . . . when 
the power goes off, 
and when it comes 
back on! 




Here’s the first Standby Battery nackup System 
that never lets danj^erous power line volta^je through 
to your computer. .A unique sensor system delays 
start-up or restart until the power line is absolutely 
safe. The SPS-500 protects from high line voltages, 
brownouts, momentary dropouts, spikes and surges. 
RFPEMI “noise” as well as loss of power. The smart 
circuit also senses and warns of overload and surge 
suppressor or battery failure. 

All this protection is completely automatic, 
maintenance-free, and very fast W millisecond trans- 
fer and 3‘/2 hfiur maximum recharge). Since this is 
a Standby Power System, it costs less, is more 
efficient, smaller, quieter and cooler operating than 
Uninterruptible Power Systems. And this brain- 
powered battery backup is only $799 manufacturer’s 
suggested list price. . . complete with 2-year warranty. 

Perma Pow'er has US. -made products for all 
your PC or mini-computer power protection require- 
ments — Surge Suppressors. Telephone Line Surge 
Suppressors. Power Commanders*, and Power 
Conditioners. .Available nationwide from computer, 
electronics and office supply dealers. 
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• 10 blank floppy disks 

• One year limited warranty 

• Key lock for security 

• Hard disk access light 

• AT style keyboard 

• RAM expandable to one megabyte on mother 
board 

• Keyboard selectable clock speed (4.77/8 MHz) 

• 0 expansion slots 

• Clock calendar with battery back up 

• FCC approved 




PRO/88 Turbo 


Price includes 


• Monochrome amber rrronitor 

• Mono video card 

• 360K disk drive 

• 256K memory 

• Turbo mode indicator light on CPU 

• Built-in game port 

• Hardware reset 

• MS DOS 3.2 

• GW BASIC 

• Printer port 

• Word processing, spread sheet and data base 
software 



PRO/286 • 286 speed 

• 200 watt power supply 

• One year limited warranty 

• Key lock for security 


PRO/88 


• 360K disk drive 

• 2S6K memory 

• 1 year limited warranty 

• 4 layer mother board 

• 30 day money back guarantee 


• Hard disk access light 

• AT style keyboard 


Monitors 

Samsung 

12 *■ amber 
with swivel base 
Amdek310A 
RGB Color 

1 3 ' hi. res 
EGA Color 

13' EGA monitor 

Video Cards 

Color Graphics Card 
with printer port 
Color Graphics Card 
EGA Card with 256k 
Mono Video Card 
with printer port 
Mono Graphics Card 
with printer port 


PCI Engineering 

1450 N. First St.. Garland. TX 75040^^ 


99.00 

145.00 


69.00 

59.00 
.269.00 

65.00 

69.00 


Disk and Tape Storage 

Floppy Orive-H height 99.00 

20 Meg HO w/controHer 399.00 

30 Meg HO wicontroller 499.00 

Tape Back-Up 424.00 

1200 6 Internal Modem 149.00 

Add on Cards 

RS232 Catd ... 29.00 

Printer Card. 19.00 

Hard/Floppy Disk ControHer, 
all on one card 199.00 

Multifunction Card/384k memory 
Floppy Com., ClockiCalendar, 

Serial and Printer Ports and 

Game Port-plus up to 384k 99.00 

AT Add-on Cards Call 


Printers 

Cannon A40 

80 col. 140cpsw/NLQ 328.00 

Carwion ASS 

132col. 18Qcpsw/NLQ 599.00 

Fujitsu 2200 

132col. 220cpsw/NLQ 695.00 

Fujitsu 2100 

80 col. 220 cps w.'NlQ 495.00 

Printer Cable 

10 ft. 15.00 

Local Area Networks 

D’Link Network Interface 395.00 

D-Link Starter Kit 790.00 

0-Link Cluster Kit 60.00 

Remote Boot ROM . 50.00 

Novell Emulator 150.00 

Screen Monitor 150.00 


PC Engineering is owned and operated by registered professional engineers 


Outside Texas 

1-800-8434581 

Inside Texas 
and 

Technical support 

1-214-276-1603 

MasterCard, VISA, 
American Express 
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Theirs 


Ours 


Transfer 
Computer 
Graphics 
Images Direct 
to Videotape 

With the unique 
new EN-15 encoder 
from Lenco. 


MIA 



For business and graphic presenta- 
tions that really make an impression. 
Create TV-resolution, quality video- 
tapes direct from your PC/CGA card 
or PC/EGA card when in the CGA 
mode. The EN-15 encoder is a sim- 
ple PC-resident card that translates 
CGA charts and graphics generated 
by your PC into a video signal that 
can be recorded on any VCR type 
equipment. 


Use it with any PC-compatible com- 
puter. The EN-15 encoder is a PC- 
resident card that offers recordable 
video for your VCR of significantly 
higher quality. Compare our EN-15 
video output to any CGA video output 
currently available. 

Just $995 


To place your order, call toll free 800 325-8494 



MasterCard. Visa. 
Cashier s Chech or 
Morwy Order 


(Missouri residertts add 5 975% sales taxi 


LENCO 


300 North Maryland 
P.O Box 348 
Jackson, MO 63755 
(314) 243-3147 
TWX 910-760-1382 
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Run Your Software 2 to 10 Times Faster! 

No Additional Hardware (Cards or Chips) Required. 


For 
the 
IBM 
PQ 

XT, AT & Compatibles 


Introducing Poly Boost” 

The Software Accelerator™ 

PolyBoost, a set of 3 memory-resident 
programs, speeds information flow to & 
from your computer’s processor. 1, 2 or all 
3 programs can be in loaded in memory. 
Operation is totally automatic &. 
transparent. Only PolyBoost 
speeds up all three 
processor input/ 
output (I/O) 
paths: 

Requires 

DOS 2.0 

or higher 


Boost Disk Speed 

A menKXy-buffrr (dbit cache) autonutkally ^«e(b up had or 
floppy disks by scoring in RAM (he data your loftwaie toes moK 
often, ybu cm set the cache six fitm 5K lo 500K. Caches of up 
to 4 Megabytes each cm icside in Expanded or Extended Memory. 
Unlike a RAM Disk, IblyBoost immediately writes all chanqed 
data to your physical disk to ptevent data Ion. 

Boost Display Speed 

lot sctollinq & screen updates arc fi^ST! You selea the speed. 
Eliminates flicker in CXjA cards. Abo ivories with monochrotne, 
EGA, & Hercules cards. (Uses only 4K RAM.) 

Faster & Enhanced Keyboard 

repeal rate for cursors & 
other keys. Increase siae 
of type-ahead buffer. 
Optionally generate 
key clicks. Recall. 

edit & execute 
DOS comnutKk, 
(Uses only 
3K RAM.) 
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■ NETWORKING UTILITIES 


LAN Tight 

LW Tight from Blue Lance has a more 
complete audit-trail system than NET Util- 
ities. All user log-ins, log-outs, and all file 
accesses can be logged into data files for 
bill-back accounting or for general system 
control. 

The program does, however, have sev- 
eral major deficiencies: it can't track un- 
successful log-in attempts or indicate 
whether users leave their machines with- 
out logging off. and it can't track users on 
multiple server systems. To make matters 
worse, the records are stored in such a way 
that a smart, successful hacker could de- 
stroy ail the records. 

LAN Tight is memory resident, so it can 
automatically create log files and an ad- 
ministrator's utility for generating reports. 
The memory-resident module should be 
loaded as part of each user's SETLOGIN 
script. It consumes about I OK bytes of 
memory. The administrator’s module has 
a user interface very similar to NetWare's 
menu-ba.sed utilities, such as MYCON. 
Using LAN Tight, the administrator can se- 
lect which user, files, or directories to 
track. 

Log-ins and log-outs are stored sepa- 
rately from file access records. Each file is 
limited in size to I megabyte, so the sys- 
tem administrator must remember to purge 
the files to make sure they don’t fill up, be- 
cause LAN Tight will stop writing informa- 
tion to a filled file. 


iaMFACT FILE 


IAN Tight 
Blue Lance 
P.O. Box 430546 
Houston, TX 77243 
(713)680-1187 
List Price: S49S per file 
server 

Requires: I0.2K RAM; 
one disk drive lo load it on netwfwk; DOS 2.0 
or later. Novell NetWare. 

In Short: An audit-trail package for 
NetWare that keeps track of log-ins. log-outs, 
and file usage. single-server systems 
only. Not copy protected, but serialized to a 
specific server. 
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While LAN Tight is a major step in 
making LAN security control more like 
the audit trails prevalent in minicomputers, 
it is lacking in several areas. Besides the 
deficiencies already mentioned. LAN 
Tight currently supports only one server. 
Although it is a good start as an audit-trail 
package. I'd still recommend LAN 
Trail — a description of which follows. 


LAN Trail 

LAN Trail from LAN Services has all the 
security control of LAN Tight, but without 
such obvious deficiencies. LAN Trail can 
keep users from logging in without first 
loading the LAN Trail program. It can limit 
the number of users that can be logged in 
under the same user name as well as track 
unsuccessful log-in attempts, including the 
station where the attempt occurred. 

LAN Trail uses the supervisor's mes- 
sage file and a special NetWare function 
call for creating log files to build its audit 
trail. This feature prevents unauthorized 
users from erasing records of their own 
break-ins. which is something they can do 
on LAN Tight. Another improvement over 
LAN Tight is in the way bill-backs are han- 
dled when a user doesn’t log off. When 
that happens. LAN Tight won't provide a 
log-off time on its report, making bill-back 
by connect hour difficult, if not impossi- 
ble. However. LAN Trail uses the last ac- 
cess time as the log-off time, giving you a 
log-out time accurate to within about 2 
minutes. In my experience, users actually 


FACT F I 1. F 


lANTiml 
LAN Services 
19Rec(or St. 

New York. NY 10006 
(212)797-3800 
List Price: $595 per file 
server 

Requires: 3K RAM; one 
disk drive to load it on network: DOS 3.2; 
Novell Advanced NetWare. 

In Shml: A powerful audit-trail system that 
tracks urtauthorized log-ins. file access, etc. . 
and works on multiserver systems. Not copy 
protected. 
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At last! - Fast, On-screen 

FLOWCHARTS 


Finally! An on-screen flowchart proc- 
essor that knows about flowcharts - not 
just another “screen draw” program that 
makes you do most of the work. 

Interactive EasyFlow is a powerful 
full-screen graphics program dedicated 
to flowcharts and organization charts. 
With this program you can quickly com- 
pose charts on the screen. More im- 
portant, you can easily modify charts so 
they are always up to date. 

Features: • Text is automatically 
centered, character by character, within 
shapes as you type it • Text formatting 
controls allow you to over-ride the auto- 
matic formating where desired • Lines 
are created by specifying the starting 
and ending points - the program auto- 
matically generates the route • Cut and 
paste facility allows arbitrary chart 
fragments to be moved, copied rotated, 
reflected or sent to/from disk • Shape 
insert-delete and row/column insert- 
delete • Charts can be up to 417 
characters wide by 225 lines high. 
Charts too wide for the printer are auto- 
matically printed in strips. • Charts can 
be larger than the screen - the window 
into the chart scrolls both horizontally 
and vertically as necessary • Works 
with many popular matrix printers in- 
cluding Epson, IBM graphics printer and 
compatibles. Full support for HP 
LaserJet and LaserJet Plus. Works with 


HP 7475A (& compatible) plotters. Can 
be used with AN'Y' printer when non- 
graphic (character) output is acceptable 
• All standard flowcharting shapes in- 
cluded • Most shapes supplied in large, 
medium and small sizes • Extensive 
manual (tOO-i- pages) includes many 
examples • Context sensitive “help” 
facility provides immediate assistance at 
any time • Any number of titles can be 
placed on a chart • Commentary text 
blocks can be placed anywhere in the 
chart • Fast: written in assembly lan- 
guage • Plus many more features than 
we can mention here 

Requires at least 320K memory, DOS-2 
or higher and an IBM or Hercules com- 
patible graphics card. On EGA, full 
640x350 resolution is used. 

Order direct for only $149.95 + $2.00 
S&H (USA/Canada), $10.00 (foreign). 
Payment by MO, check, VISA, 
MasterCard, COD or Company PO. 
Rush orders accepted ($15.00 S&H; 
USA/Canada only). Rush orders re- 
ceived by noon will be delivered the next 
business day (to most locations). 

Order Desk: 1 - 800 - 267-0668 

The sample screen display shown below is typical of 
what you see while editing a chart. Other screen dis- 
plays are provided for entering titles, changing 
options, getting 'help' and so on. 


STATUS BAR (not to be 
confused with a wet bar) tells 
you what Interactive EasyFlow 
is doing at all times. 


TEXT/MESSAGE 
WINDOW used to enter 
user text and to display 
messages from Interactive 
EasyFlow. 


CURRENT SHAPE 
WINDOW • shows the 
content of the current 
flowchart shape (the one 
under the SHAPE 
CURSOR) In complete 
detail. 


HavenTree Software Limited 

P.O. Box 1093-P 

Thousand Island Park, NY 13692 
Information: (613)544-6035 ext 49 


CHART WINDOW gives an overview of your chart; this 
example shows the 'normal' view. “Close-up’ view shows a 
smaller part of the chart in more detail. “Wide-angle' view 
shows a larger part of the chart at reduced size. 

Am. 



SHAPE CURSOR shows where you are in 
the chart. Cursor keys move it around; chart 
window scrolls if you run off the edge of the 
window. 
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■ NETWORKING UTILITIES 



GenTech 



COMPUTERS 


SHARP7000A.2Dr S1299 

7100H0.20MB S1999 

NEW! SHARP 7000 Portable S1 199 

TDSMBAPORIAniS 

1100 PLUS. New SCALL 

3100 s p. 10nib.640k SCALL 

NEW! SPBIRY IT! Basic. Si 2K S2059 

Enhanced. 1MB 44MB HO S3149 



IBM 

PC256K.2Dr SCALL 

PC256K 1DR.20M6 SCALL 

PC256K.1Dr 10MB. 


10 MB Tape SCALL 

PC256K. lOf.20MB 
10 MB Tape SCALL 

)a640K. 1DR 30MB. 

60MB Tape SCALL 

AT$12K. IDr 20MB. 

60 MB Tape SCALL 

AT512K. IDr 60MB. 


60 MB Tape SCALL 


rnxTRA 


XTRA XP III 512K, 20MB HD $2029 

XTRA-2256K. 20r 

$969 

XTRA-3256K 20M8 

$1260 

XTRA-XL 

SCALL 

XTRA 286 MODEL 1 EGA 

$1799 

NCR 


PC6w 20MB 

$1749 

PCS Enhanced . 30MB 

SCALL 

NECAPCIII 


H121C20MB. Color 

SCALL 

NECAPCIV 


APC-H401A 


80286 40MB AOV COLOR 


DISP 

$3849 

APC-H402A 


80286 20MB AOV COLOR 


OISP 

$3499 

H400 1 2MBdr (ATCompat) $2679 

TELEVIOEO 


TeleCAT 60286. 20MB 

$2399 

PANASONIC 


Sr Partner 256K. 2Dr 

$1259 

Sr Partner 256K. 20MB 

$1439 

Exec Partner 1 0r 

$1299 

Exec Partner 20M6 

$1679 

FX-600S086 256K2DR 

$899 

FX-60020MB.256K 

$1259 

FX-80080266.512K.1 Dr 

$1629 

WANG 


PC-S2-22Dr 

$1775 

PC-S3-210MB 

$2899 

WOA512K 

$1500 

APC 60286. 512X.1 Dr 

$2000 

ZEMTH 


ZF-159-12.20r EGA 

$1525 

ZF-248-84 80286. EGA, 40 MBS3499 

1 ZF-181-42. laptop 

$1659 

PRINTERS 


HP LaserJet 1 

. SCALL 

BROTHBI HR-20 HR-35 

$359,769 

M1409M1509 

$349 369 

B>$0N 


FX-8S $375 LX-86 

$230 

LQ-600 $509 LO-1000 

$699 

EX- 1000 SCALL EX-600 

$459 

FIIITSU 0P2100 OP2200 

$365 450 

OKI Lasers 

$1499 

HP LASERJET. PLUS 

SCALL 

NIC 


THINKJET $380 QUIETJET 

$629 

ELF-350 $389 P5XL 

$969 

NK3650 $759 P6P7 

$459 649 

OKIDATA 


ML-192, 193 PLUS NEW 

SCALL 

ML-292 $549 ML-293 

$689 

FNNASOMC 


KXP-10911 $295 KXP-3131 

$279 

KXP-10801 SCALL KXP-1592 

. SCALL 

SLVBIEB)EXP500 800 

$219699 


HMD DISKS & TAPE BACKUP 


INTERNAL HARO DISK KITS 
FOR PC/XT 


PR(AM4060M6 S1059 1199 

SEAGATE 

10 20 30MB S369 399 459 


INTERNAL HARD DISK KITS 
FOR IBM AT 


PRIAM (30 mill 

40 60 MB SB95 99S 

SEAGATE 30 40M8 S569 799 

Seagate BO MB S1 149 


MOUNTAIN HARD CARD 20 30MB SCALL 
PLUS HARD CARO 20M6 S649 

CORVUS All models SCaii 

IOMEGA Bernoulli dual 10MB $1649 
IRWIN Tape Backup Systems 

internal lOM&2(lMe S369 499 

External 10MB 20MB S609 559 

Int 40MB Ext 40MB $589 649 

EVEREX 60MB Tape backup $699 

ARCHIVE 60MB Exi Tape $699 

ALLOY 60MB TAPE BACKUP S7S9 

MAXTOR 1140 (140fnb) HARD DISK S3099 


PLOHERS S DIGITIZERS 


CALCOMP1043GT $7929 

HOUSTON INSTRUMENTS 
TG1011 .. S619 OMP-41/42 . $2499 

DMP51 52 S3589 DMP51 52MP $4039 

DMPSe $4495 DMP56MP $5349 

OMP29 $1750 TG8017 SCALL 



HP7475A/7550A $1479 $3099 

ROLAND 

OXY-880 $914 OXY-980 $1196 

GTCO All Models SCali 

HITACHI Tider Tablet II $619 

SUMMAGRAPHiCSSummasketch $429 
8UMMAGRAPHIC$1B12 . $699 
lOUNE 3700 3700MP S3399'3619 

4000 4000MP . $4489'4875 


MONITORS & TERMINALS 


GOLDSTAR GREEN/AMBER 

$99 

AMOEK310A/4I0A . 

$159/189 

MITSUBISHI 1409C 640x200 

$3i9 

EGA1410C 640x350 

$439 

MITSUBISHI 19 MODELS 

SCALL 

PCS MAX-12E 

$175 

HX-12HX-12ESR-12 $469 509 599 

NEC 


MULTISYNC EGA MONITOR 

$599 

SAMSUNG 


GREEN AMBER TTL 

$99 

ROLAND 


MB-121GA $109 MB-142 

$269 

QUME101G 

$329 

SONY EGA 1302 

$635 

TAXAN 630 640 

$435 505 

WYSE 


WY-30 WY-50.rWY-75 . ssig'sggsBB 

WY-60 

$429 

COMMUNICATIONS & NETWORK I 

HAYES 


Smartmodem 1200^2400 

$389 609 

1200Bw/Smartcomll . 

$369 

EVEREX EVERCOM1200INT 

, $129 

EVERCOM III 2400 

$239 

PRENTICE POPCOM ClOO^XtOO 

$219/229 

NOVELL STARTER KIT 86 

$1119 

OCAlRMAp/Fastlink 

S74g/CALL 

ORCHID PC NETWORK 

$795 

NETWORRSmartcomll 

, ..SCALL 

US ROBOTICS 1200 2400 INT 

$109 199 

SOnWARE 


ASHTDN-TKTE DBase III + 

- . $419 

Framework 11 

$419 

COPY II PC 

. $29 

MCROPflO WordStar Propak 

. $239 

Wordstar 2000 

$259 

MULTIMITE 

$229 

SSIWordperleciv 4.1 . 

. $225 

PFS: Professional Senes 

. . . SCALL 


GENnCH STANDARD 


GEN TECH AT 

IBM AT COMPATI- 
BLE. SMHZ. 1 1 2MBOR. 

KEYBD 1 PAR 1 SER. &40K 
UPT01 MB ON BOARD S1099 

GENTECH TURBO PC $509 

GEN TECH PC $449 

IBM compatible 8088 
system unit 640K, 360KB 
drive. Keyboard 


HARDWARE 


AST Six Pack Plus 64K 

SI 59 


S369 


S299 

OOPVivaMumboard 

$989 

HERCULES Graphics Plus 

S205 

Color Card 

SI 55 




INTEL Above Board PC/PS.. 

PARADISE Auto switch 

ORCHID 

PC-TURB0186/256K 

TURBO 286e 

NOVEU STARTER KIT 86 

TURBO PGA 

OUAORAM 

MicrolaaerPar'Par 

Microlazer II 

QUADEGA ♦ 

NSI SMART EGA 
TECMAR EGA MASTER 
TAUTREEJ-RAMSPC 
J-RAM3AT 
VERTICOM H-16 
ARTIST U;10 
MEMORY UPGRADES 1-9 
64KSet CALL 

128KSet S53 00 

256KSet . $35 00 

8087-3 $119 

8087-2 $159 

60287 $189 


ACCESSORIES 


SURGE PROTECTORS 


ONQUARO 6 outlet $22 

CURTIS Oiamond/Etnerald $33/45 

NETWORK Wirelree/Plus S39/SS 

KENSINGTON Masterpiece $95 

COMPUTER ACCESSORIES SCall 

DATASHIELD S85 SlOO $59 69 


EMERGENCY POWER SYSTEMS 

DATASHIELO TURBO 350 $509 

SOLA Mini SPS 400 $599 

TRIPPELITEBC-425-FC . $419 

OATASPEC Switchbox 2 way $49 


DISKETTES 3.S-OSDD 8.25-DSOO 


3M 

S30 50 

S1900 

MAXELL 

29 00 

15 00 

FUJI 


17,50 

SONY 

36 00 

17 00 

GOLDSTAR 

21 00 

990 

SKC 

21 00 

990 

BULKDS001 99 


065 

DC6O0A 1000 


S28 16 


CUSTOMER SERVICE 


401 - 732-5556 


ORDERS ONLY 


800 - 843-4302 

217 Broadway, Suite 615. NY. NY 10007 
Hours 9-8 EST. Monday-Saturday 
VISA. MASTERCARD. AMEX Accepted 

All returned non-defective merchandise 
are subiect to a 20% restocking charge 
Gentech reserves the right to cnatvge 
advertised pnces 


log out in less than half that time. They 
have become accustomed to just turning 
off their PCs. 

LAN Trail can also force a user to 
change passwords periodically. And since 
most users generally switch between two 
or three passwords, LAN Trail can stop the 
reuse of a recently used password, thus im- 


■ Besides generating 
security reports, 

LAN Trail produces 
several reports that 
will make every network 
administrator’s job 
easier. 


proving security. LAN Trail also supports 
multiple servers transparently so you can 
protect your whole network by tracking ac- 
cesses on all servers. 

Besides generating security reports, 
LAN Trail produces several reports that 
will make every network administrator's 
Job easier. The Directory Usage report lists 
each directory, along with its owner, num- 
ber of files, disk space used, and percent- 
age of total disk space used. The Security 
Report lists each user name and group, its 
members, log-in scripts (network AUTO- 
IDfEC.BATs), security equivalences (oth- 
er users whose rights the user has), and 
user rights in each directory. Finally, the 
Error Report shows all network communi- 
cations and disk errors. 

LAN Trail truly brings minicomputer 
control to the local area network. 

PS-Server 

Westcon Associates’ PS-Server is the first 
print server (or NetWare, making it an im- 
portant product if only for that reason. Un- 
fortunately, to use it you must dedicate a 
PC to the printers, making PS-Server a 
very expensive way to share printers. An- 
other black mark against it is that it creates 
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Ifctvv togetintothelibi^at 3 SLin. 


It you can't quite squeeze your re- 
search into a regular 9-5 day, you need 
KNOWLEDGE INDEX:'' In minutes, 
you'll locate the articles you need from 
millions contained in over 10,000 jour- 
nals covering all disciplines. Best of all, 
you use KNOWLEDGE INDEX nights 
and weekends, when the library may 
be closed. 

No special equipment or program- 
ming skills are required. All you need Is 
a personal computer and a modem to 
access many of the same online data- 
bases used in libraries. 

But convenience isn't the only advan- 
tage. We'll automatically charge your 
VISA, Mastercard, or American Express 
account, so paying for KNOWLEDGE 


INDEX couldn't be easier And since you 
use Knowledge Index during the hours 
libraries and businesses don't, you 
save money. 

Sign up and receive $10 off the 
start up fee. Forget about rushing to 
the library before it closes Just get 
KNOWLEDGE INDEX. An idea that's 
long overdue. 

For information, call 800-3-Dialog. 

Or write: KNOVi/LEDGE INDEX. Dialog 
Information Services, Inc., 3460 Hillview 
Ave , Palo Alto, CA 94304. 


DmJOG* 

A subsidiary of Lockheed Corp 


SAVE $10 NOW. Sign up lor KNOWLECXsE 

INDEX now* and gay only a $25 siwt up lee (regularly 
Fee plus conneci-tin>e charges ol 40* per mtfHiie wil 
Decxledio your credtl card (KNOWLEDGE INDEX « 
avadaOle only through these crad<t cards) 

□ VISA OMasiercard GAmerrcanExpress 

Acc No Exp Date 

Signature ■ ■ - - 

Name (please print) 

Address 

City Slate Zip 

telephone (Day) 

'KNOWLEDGE INDEX Users WorkbooK password and 
coniraci w<a be sent immed<ateiy Coniraci must be 
returned witNn 30dsys to keep password active 
KNOWLfOOe MOex. Dialog Intormaton ServK»s 
3460 Hillview Ave Palo ANo 094304 


KNOWLEDGE-llilBC 


I N F O R M A T I O N - O N L I N E ALL NIGHT 
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■ NETWORKING UTILITIES 


a hole in your system security. 

PS-Sen’er converts a workstation into a 
dedicated print server for as many as three 
printers. Since u.sers needn't use the file 
server console to control print queues, they 


don't have to walk over to the server or 
have physical access to it — an added secu- 
rity precaution. The utility program also 
lets you have multiple printers taking data 
from the same queue, allowing you to print 



*i.,a worthwbUe addition to any 
software library."* pc 

"*...one big program that simplifies 
almost any disk-oriented task..."" pcMma^^ine 


PC Tools puts together all the popular features of the Norton Utilities* 
with a pot^rful DOS interface and meikes them resident like Sidekick*. 
So you can execute virtually any DOS command even when you’re using 
another program! 

With PC Tools, you can 

• UNDELETE an accidentally erased file. 

• FORMAT a disk. 

• COPY files. 

• MOVE files and reorganize subdirectories with ease. 

• LOOK at (and even ^it) a file. 

• SEARCH for a file name or text within a file. 

• PRINT a file (as text or hex and ASCII). 

And much morel 


All without ever leaving your spreadsheet or database manager or 
word processor or... 


System Requirements: IBM or compatible, 256K, uses only 64K in 
resident mode. Supports floppy disks, hard disks and SV:' disks, as well 
as the Lotus/Intel expanded memory! 


To Order: Call 503/244-5782, 8-5 
(West Co ast time), M-F, with your 
IKE in hand. Or send a check 
tor $39,95 US $, -► $3 s/h, $8 overseas. 

$ 39.95 


Central Point 
Software 

^ISCORPORATED 
9700 SW Capitol Huy. if 100 
Portland, OR 97219 


PC Magaiiae names PC Tools their Editor’s Choice 
and adds, “There's no reason to look beyond PC Tools...” 


also hsf/e backup utilities lor the IBM, Macintosh, Apple ^ Commodore 64/128 end Atari ST. 

'Norton UtMties anO Skjekiclt are regrsterarl tradamarla o( Peter Norton and Bfxiand International, respectively. 
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ceilain information on specific forms or 
have the primers access a busy queue to re- 
duce the wait for a printout. In addition. 
PS-Sen’er lets you expand the five-printer 
limit inherent with NetWare if you have 
PS-Server access the same queue as a 
printer attached to the network file server. 

PS-Sen er gives you full control of the 
print streams for each printer so that you 
can stop and then restart print from the be- 
ginning. You can also cancel a job. view 
the print queue. Nprint a file, and change 
the priority of a job. The server will keep 
track of the form type installed on each 
printer and will display a message if the 
next job requites a different form. You can 
also prepare a batch of jobs based on the 
form type, so all the jobs for invoices can 
be printed at the end of the day or week. 
You can even give priority to different jobs 
so a user can force an important report to 
the beginning of the queue. 

PS-Server adds great flexibility to 
NetWare’^ printing system. Combined 
with Network Assistant or even We.stcon's 
own PS-Option, it can give you complete 
control over all your printer output. It does 
seem rather excessive, however, to have to 
dedicate a PC to run three printers. I would 
like to see PS-Sen er’s features in a nonde- 
dicated version that allows you to continue 
to u.se the PC as a workstation. PS-Sen er' s 
requirement of a supervisor-level user to 
run It is also a security risk. Anyone famil- 
iar with PS-Sen er who knows you are us- 
ing this product also has a valid account 



FACT 


FILE 


PS-Server 

Wcsicon AKsociaies Inc. 
140 Maible Dole Rd. 
Ea-stchesier. NY 10707 
(914)779-4773 
List Price: $695; $995 
( for six server* on one lo- 
cal area network). 
Requires: 256K RAM; one disk drive to 
load it on network; DOS 3. 1 or later; Novell 
Ath-anced NetWare. 

In Short: A dcdkaled printer server for No- 
vell NetWare that allows sharing of printers 
connected to a PC running it. Not copy pro- 
tected. 

CiRCLCMOONf^ADEBSLWCEC^RD 
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ECONOMIC 

ERGONOMICS. 


Quimax personal 
computer monitors. 
More than just a 
pretty picture. 

Compare 
Quimax to other 

and you'll 
notice two 
important 
ferences. 
ours, you 
features for less money. 

That's because every 
Quimax color monitor 
comes with a tilt and swiv- 
el base at no extra charge. 
Plus a large, 13” diagonal 
screen that makes view- 
ing an absolute pleasure. 

Then there are the 
Important technical fea- 
tures. Like full IBM* 

And non- 
interlaced 
scanning 
for flicker- 
free images 
An image 
for every 
imaginable task. 

Whether you’re starting 
out or ready for CAD/CAM, 
there's a Quimax color 
monitor for you. 

Our PX-IV. for instance, 
is a great value. You get 
professional-looking RGB 
color. Sharp 720 x 240 res- 


olution. A .31mm dot pitch 
for high character defini- 
tion. And a text mode that 
switch from color 
to an easy-to-read 
green display 
for wordpro- 
cessing. 
There’s also 
Color Graphics 
compatibil- 
graphics. 
But best of all, you won’t 
have to spend a lot of 
green to get them. 

For sophisticated 
graphics, the Quimax 
PX-22 high 
monitor is the 
smart choice. EGA 
compatible. It 
features 64-color 
graphics. A. 31mm dot 
pitch. Automatic 
switching for 
EGA and 
CGA. An 
amber/green 
mode for text 
applications. And 
a maximum resolu- 
tion of 720 X 350. 

If ultimate performance 
is your goal, consider our 
new PX-32. It puts thou- 
sands of colors at your 
fingertips and displays 
them all with razor-sharp 
720 X 480 resolution. 

Install IBM’s Profes- 
sional Graphics Adapter in 


your computer and the 
PX-32 supports CAD/CAM 
and other advanced engi- 
neering applications. 
Monochrome doesn’t 
have to be dull. 

Take our stylish DM-14. 

Its cabinet is 13% smaller 
than IBM’s standard dis- 
play. Yet its screen is 30% 
larger. With characters so 
clear you can stand back 
still read 


Quimax S)’stems, Inc, 844DelReyAve 
Sunnyvale CA 94086 Tfel: (408) 775-8282 
INSIDE CALIFORNIA; (800) 232-8282. 
OUTSIDE CALIFORNIA; (800) 228-0530. 


our new 
DM-1400. It 
converts CGA graphics 
into stunning images of 
l6-shade amber or green. 
With up to an incredible 
1,000 line resolution. 

So before you buy a 
brand for its corporate 
image, consider the 
monitors that can do 
wonders for yours. 


Quimax 

Quality and value 
with a twist. 
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■ NETWORKING UTILITIES 


and password into your system. 

TTie product gives you a great deal of 
control over your printing task, letting you 
stop long reports if the printer jams or if 
you want to correct a page. 


LAN Shell 

1 think LAN Shell is a great menu system. It 
was developed by Lan Systems to help 
their customers leam to use 3Com Corp.’s 
EtherSeries network. Each menu selec- 


Bring Your LaserJet To Life. 


NEWREL2.0 

Hew lett-Packard's LaserJet is 
the hardware wu need for 
crisp, sharp, printouts. 

hdaris Runi ‘Resident 
MniMerfte2.0 is the soft- 
ware you need to bring your 


an the printing ‘ 


Lase 

all ibe 


Merge graphics 
&text 






Draw lines. bt)\ 
patterns 


Profcs-sional As You .Arc. 

*’ith Polaris llamPeskletil lYiril 
Mer^J.O. the appearance of memos 
and letters, reports and document; 
canbeaspiufesslonai 
as the contents. They 
can all have a type-set Works 

look of true prapor- With Your 

tional spacing, justi- .Software, 

ficallon, and more. 

With any combina- 
tion of cartridge and 
soft fonts. 



sue* . . 

llhOUBWW* 

11.047 

3.991 

10.719 

9.430 


cimbinrtt®" orion«- 

£ta 

Munchcn 


NtmM 

*2- 

L'n 


ioUj 
1.7 A 




Quick, Easy & 
Inexpensive 

Run your current 
soflw-areasyou always 
do. Then use Hf)hirk: 
Ram-Resident 
FrinlMer^ 2.0's 
unique capabilities 
for professional 
formatting. It’s a quick, easy 
way to bring your laserjei 


You can use hdaris Ram- 
ResUkfit MntMer)>e 2.0 to 
enhance the output of virtually 
any program. Here's a brief 
sampling: 

.Mias 

('iiartMasIer 
dKase III 
DispiavV rile III 
HP Charting 
Gallery 
HPDrawng 
Gallery 
Javelin 
lx)ius 1-2-3 
Map.Vtasler 


.MicTttsoft (!han 

MicnisoftWord 

Mullimale 

Paradox 

RBaseSOOO 

SigiiMa^er 

Symphony 

VolksUnterlll 

ttord Perfect 

WordStar 

UtirdStariOOO 


to life. And you get it all for 
juslSH9* 


• Align tables, 
columns 

• EGA & Hercules 
print-screen 
support 

•Justify propor- 
tional text 

• Mix any fonts, 
anywhere 


Call8(H)/3.^8-5943 
(In California 800/231-3531) 
Toll-Free for Ordering Infor- 
mation for IBM PC & 

100^) compatibles. 

*Add $6 shipping & handling. 
30-day money l^k guarantee. 

POLARIS 

SOFTWAR6 

6l,IWest Valiev Parkwav 
Suite 323 

Escondido. California 92025 
6l9/7t3-2800 


tion. like that of Lotus's 1-2-3. can be fur- 
ther deHned to include information on 
which particular spreadsheets are used. 

LAN Shell includes sample menus that 
control all major functions of EtherSeries 
and make using that network much easier. 
As a general menu system, it is quite pow- 
erful. Menus can be nested a full six levels 
deep, and you can choose items from a 
menu by simply abbreviating just enough 
of the selection to pull it up. If, for exam- 



F A C T 


FILE 


LAN 


!A\ Shell 


LanSyslems Inc 
599 Bn»adwuN 
— New York. NY I(K)I2 
^ (212)431-8484 
= lAsI Price: $195 (single 
= user); $295 (five users on 

=1 a network license); $995 

(unlimited user license one server in a net- 
work). 

Requiri's: 9K RAM; one disk drive to load it 
on network; IX)S 2.0 or later. 

In Short: A terrinc nK'nu sysiem for IX)S 
that includes nKnus for 3Com software, bach 
menu selection can have its own help 
screens. Not copy protected. 

(:>RC;F~6360N READER S£RVK:;£CAHU 


pie. there are menu choices for database 
and DOS functions, you could type DA for 
database or DO for DOS functions, input- 
ting ju.st enough characters to pull up that 
unique word. 

LAN Shell provides a great deal of con- 
trol over the appearance of menus. For in- 
stance, you can define both foreground 
and background colors and textures. I 
stfongly recommend it for network admin- 
istrators who need to create menus for their 
users. It's better than most other packages 
on the market today. 

These products make NetWare easier to 
use and more secure, which makes 
NetWare even more attractive. Networks 
may not yet be grown up. but the.se utilities 
are helping LANs along towards adoles- 
cence. ijE 


Howard Marks is a free-lance writer and 
the president of Networks Are My Life!, a 
New Jersey-based networking consulting 
firm. 
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Introducirig PC performance 
at a terminal price 



The versatile 
PCStationrFrom 
TeleVideo! 

With all the power an AT offers, 
it's no wonder more people 
are using it to drive multi-user 
systems. 

And when it comes to 
using all this power, only one 
terminal gives you the ability 
to share it for so little money; 
theTeleVideo PC Station. 



As you can see. the back panel of the PC 
Station is similar to the IBM PCs, with fully 
IBM-compatible ports for hooking up 
industry standard peripherals. 

This ASCII terminal has the 
precise look and feel of a PC. 
But that's just the beginning. It 
also has an IBM PC-style back 


panel where you'll 
find a parallel 
printer port. A ser- 
ial p»ort. And two 
host ports. So it can 
be simultaneously 
connected to an 
ASCII mainframe 
host and an AT 
host. There's no 
loss of memory 
when changing 
hosts, because 
the PC Station holds a page 
of memory from each at 5ie 
same time. 

And the PC Station gives 
you even more. Like a 132- 
column display, for spread- 
sheets. Programmable function 
keys, for customization. For 
better readability, there's a 
green, non-glare 14"screen, 


with IBM-style 
character fonts. 
Plus a smooth, 
quiet AT-style key- 
board, with 
keytop LEDs. All 
included in the 
low S629 list price. 

TheTeleVideo 
PC Station. For a 
free brochure and 
the name of your 
nearest Tele\hdeo 
distributor, call 1-800-835-3228, 
DepL 123. 

And check out the terminal 
that offers you all the benefits 
of a PC-without a PC price. 

lkle^ideo* 

Settle for more. 



The PC Station is the only terminal 
of its kind with dual-host capability, 
which allows it to be connected to 
a main&ame host and an AT host 
simultaneously 


TeleVideo Systems, Inc., 11 70 Morse Avenue, Sunnyvale, CA 94088-3568 • (408) 745-7760 

IBM and AT are tiadefnarks of International Business Machines, Inc 01986 TeleVideo Systems, Inc. 
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Productivity 


■ PC LAB NOTES: DOS ENVIRONMENT ■ RICHARD HALE SHAW 

Expanding the 

DOS ENVIRONMENT 

This second and concluding installment explains the limits of program interaction with the 
environment and the various ways by which you can expand its size. 


I n the Tirst part of this tutorial, I dis- 
cussed the environment in general, the 
suuidard variables (PATH, PROMPT, 
COMSPEC) and the SET command, and 
how batch Tiles can access the Master En- 
vironment Block directly. You’ll recall, 
however, that when a batch file is run from 
a secondary command processor (to allow 
batch file nesting), changes can be made 
only to a copy of the environment and so 
are lost when the batch program termi- 
nates. This is a good point at which to take 
up the way applications programs access 
the DOS environment. 

PROGRAM AND ENVIRONMENT 

Unlike batch files, which can access the 
Ma.ster Environment Block directly, pro- 
grams (including memory-resident pro- 
grams) get only a copy of the environment, 
either from DOS or from the program that 
loaded them. 

Many popular applications programs 
have commands or options to load a sec- 
ond copy of COMMAND.COM without 
getting out of the program. The dBASE III 
RUN command, the BASIC SHELL com- 
mand, and the 1-2-3 IS command are all 
examples of an applications program load- 
ing another copy of the DOS command 
processor. Any changes made to the envi- 
ronment in this way are made to a copy of 
the environment that DOS provides. These 
changes are lost as soon as you enter the 
EXI'T command to return to the applica- 
tions program. 

All programs have two important mem- 
ory structures that are provided by DOS: a 
Program Segment Prefix and a Memory 


Control Block. The Program Segment Pre- 
fix (PSP) provides a program with infor- 
mation like command-line arguments, 
file-handling data, and the location of the 
next instruction to execute when the pro- 
gram terminates. The Memory Control 
Block (MCB) is set by DOS to mark off 
different parts of memory — specifically 
the memory allocated to a program (see the 
sidebars “A Closer Look at the Environ- 
ment — a DOS Memory Map” and “Using 
DEBUG on the Environment”). 

These memory structures lie directly 
above a program’s copy of the environ- 


PRODUCTIVITY INDEX 


PC LAB NOTES 

Accessing the DOS environment from 
applications programs. 
PROGRAMMESG/UnLITIES 
Pop up directory and subdirectory 
listings at any time with XDIR.COM. 
SPREADSHEET CLINIC 
Find the column letter and import text 
and numbers into 1-2-3. 
CONNECnVITY CLINIC 
Connecting IBM-standard PCs with 
non-IBM mainfiames. 

TURBO POYVER USER 

Add DOS programs to Turbo; make 

easier Pascal-to-Tuibo conversions. 

USER-TO-USER 

Redirect printer output to the screen; 

patch a bug in Sidekick. 

PC TUTOR 

How to access expanded memory aixl 
determine valid disk drive letters. 


ment. If either one is accidentally altered 
by a program that is trying to make 
changes to its copy of the environment, 
some very serious errors could occur, in- 
cluding damage to data files. 

The implications of this are worth em- 
phasizing. Your program can read the 
copy of its environment, but it has to be 
careful about making changes. Changes 
will be available to any programs loaded 
by your program but will be lost when your 
program terminates. If the changes don’t 
fit exactly into the space allocated to your 
program’s eopy of the environment, you 
face the probable disa-ster of overwriting a 
critical portion of memory. 

MEMORY-RESIDENT PROGRAMS 

Like other programs, the environment 
block used by a memory-resident program 
is a copy of the Master Environment 
Block, made by DOS when the memory- 
resident program is loaded. Since this copy 
is never updated, a memory-resident pro- 
gram will never see changes made to the 
Master Environment Block at a later lime. 

'This has immediate implications. If a 
memory-resident program needs to refer to 
an environment variable to operate proper- 
ly, that variable should be set before the 
memory-resident program is loaded. 

Furthermore, every memory-resident 
program gels a complete copy of the envi- 
ronment, so the use of several memory- 
resident programs will eat up additional 
memory. This may be important if you 
have a large environment defined. 

Finally, there is a somewhat puzzling 
warning in the DOS manual to the effect 
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■ PC LAB NOTES 


LOCATING THE ENVIRONMENT: 
A DOS MEMORY MAP 


I t may be useful in understanding the 
environment to see its place in the 
overall memory picture. As you look at 
the memory map shown in Figure A, you 
will see that a program’s copy of the en- 
vironment is ^ways located below the 
program, its Program Segment Prefix 
(PSP), and its Memory Control Block 
(MCB). Thus the space provided for the 
copy is limited: only a few bytes higher in 
memory are areas that are vital to the pro- 
gram. Changes made to a copy of the en- 
vironment must fit in that space. 

To find a program’s copy of the envi- 
ronment, you need to look into the 
PSP — the Program Segment Prefix. This 
is an area that DOS sets up with informa- 
tion for each program. All programs are 


allocated one or more segments for their 
code. (A segment is a 64K memory 
block. Allocation by segments is a fea- 
ture of the architecture of the Intel 8088 
family of microprocessors). The actual 
code for a program begins at offset lOOh 
in its first segment. The area from 0 to 
l(X)h is reserved for the PSP. 

Among the many important items of 
information stored in the PSP is the 
memory segment address of the pro- 
gram’s copy of the environment. This is 
stored at offset 2Ch in the PSP. You can 
use the DOS utility DEBUG both to find 
the address of a program’s environment 
copy and to display the actual environ- 
ment copy in memory. 

— Richard Hale Shaw 


High Bemocy portion of CONMANO.COM 

Current Progcaa Data Space 

Current Program Code Space 
Current program begins 

here — > — — — 

Current Program's PSP. includes: 
Address of this program's environment 
at offset 2Ch in PSP 
Current program's PSP begins 

here — > — — — ———————————— 

DOS Memory Control Block (MCB) 


Current Program's Environment 


If the current program was loaded and run by 
a program other than DOS. the parent program and 
its environment will reside here. It's quite 
possible to have several programs, one loaded on 
top of the other in this space. 

Also, any monory resident programs and their 
environments will also be found here. 

Master Environment Block 

Low Memory portion of COMMAND. CON 
PSP of COMNAND.COM 

(Any Device Drivers loaded from CONFIG.SYS) 
BIOS Areas 


Figure A: A DOS memory map highlighting the relationship between the environment and other 
areas in the memory hierarchy. 


that DOS cannot expand the environment 
beyond 127 bytes if you have loaded a 
memory-resident program, such as 
MODE or SideKick. The implication 
seems (to me, at least) to be that if you in- 
tend to expand the environment you would 
need not only to reserve a larger size (as 
explained below), but actually to fill that 
memory space with temporary bogus 
strings before your AUTOEXEC.BAT en- 
counters its first memory-resident com- 


B Unlike batch files, 
memory-resident 
programs get only a copy 
of the environment. 


mand. If this is indeed what Microsoft 
means, then they’re simply wrong. Using 
the techniques below, you can safely ex- 
pand your environment space without re- 
gard to TSR programs in or out of your 
AUTOEXEC.BAT. 

EXPANDING THE ENVIRONMENT 

Creating useful utilities and batch files that 
make use of the environment won’t do you 
much good if you don’t have enough space 
to add new variables and information. The 
DOS default limit on environment space is 
160 bytes, of which the PATH and COM- 
SPEC variables take up a minimum of 29 
bytes. Since this limit can become prohibi- 
tive rather quickly, you may want to take 
steps to expand it. The specific steps to 
take, however, will depend on your ver- 
sion of DOS. 

DOS did not offer environment capabil- 
ities prior to Version 2.0. Since then, the 
default environment block size has been 
set at 160 characters. DOS sets the envi- 
ronment size in units of 16 bytes each (a 
"paragraph” of memory), and ten para- 
graphs ( 1 60 bytes) are allocated for the en- 
vironment. 

USING DOS3,2 The simplest way to in- 
crease the size of the environment above 
160 bytes is to use DOS Version 3.2. Un- 
der DOS 3.2 you can set the initial envi- 


ronment allocation as large as 32K of 
memory! All you have to do is put a line in 
your system’s configuration file, CON- 
HG.SYS: 

SHELL.COHMAND.COH /eixxxxx /p 

where the xxxxx represents the size, in 
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bytes, of the Master Environment Block 
you want to reserve (a number from 160 to 
32768) and /p means “load AUTOEX- 
EC.BAT automatically." It’s important to 
note that if you omit the /p here, AU- 
TOEXEC.BAT will not be loaded even if 
it is present. 
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DEBUG AND THE ENVIRONMENT 


T o see the contents of your DOS envi- 
ronment, load DEBUG and. at its 
hyphen (-) prompt, enter 

D2C 2D 

DEBUG will display something similar 
to this: 

-D2C 2D 

37Eei8e2t 0B 34 .4 

When you loaded DEBUG, DOS 
made a copy of the environment avail- 
able to it and placed the segment address 
of the copy at offset 2Ch in DEBUG’S 
PSP (Program Segment Prefix). Seg- 
ment addresses like this occupy two 
bytes of memory, and are stored in "re- 
verse-byte” format. You simply reverse 
the bytes again to get a meaningful seg- 
ment address. 

The command you typed instructed 
DEBUG to display the contents of mem- 
ory at offsets 2Ch through 2Dh (only 2 
bytes). In the example above, the con- 
tents are OBh and 34h . Reversed to make 
a segment address, they become 340Bh. 

Now, to get DEBUG to display the 
contents of memory at segment 340Bh, 
at the prompt enter 

D340B:0 

The “:0” tells DEBUG to treat this as a 
segment address, starting at offset 0 in 
the segment. If you have a large environ- 
ment initialized, you may have to enter d 
several times to page through all of the 
environment copy. (You don’t have to 
give the addresses for these sequential 
screen dumps.) The DEBUG display will 
look something like Figure B. 

Looking at the ASCII part of the DE- 


BUG display (on the right in Figure B), 
note that each environment string is 
stored as a series of characters terminated 
byaNull.orZerobyte. (The Null byte of 
the first string. COMSPEC, is on the sec- 
ond line of the center display, at 
340B:OOI6). This is called an ASCIIZ 
string. When you use SET to modify the 
environment, the internal DOS proce- 
dures invoked by SET supply this termi- 
nating byte automatically. 

Each one of the series of strings in the 
environment is similarly terminated by a 
Null, to the end of the last string 
(PROMPT), which is followed by an ad- 
ditional Null byte. The two Null bytes to- 
gether mark the end of the environment. 

Some DOS documentation claims 
that the two bytes immediately after the 
end of the environment strings are a 
wordcount of the size of the environ- 
ment. This would refer to the number of 
16-bit words (2-byte pairs) that occupy 
this space. However, no matter how 
many times or how many different ways I 
load^ different size environments under 
DOS 2.0-3. 2, this value steadfastly re- 
mained 01 00. So, if it’s intended as a 
wordcount, it’s wrong. 

At the end, DOS places a copy of the 
complete file specification (drive, path, 
filename, and extension) of the current 
program. This is the string “C:\DE- 
BUG.COM’’ shown at 340B:0056, fol- 
lowed by a Null terminator. (The address 
you get will, of course, differ from that 
shown in Figure B.) The remainder is 
garbage left over in memory from a pre- 
vious program process. 

To end your DEBUG session . just en- 
ter q, for quit. — Richard Hale Shaw 
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34iB:0000 

43 

4F 

4D 

S3 

50 

45 

43 

30-43 

3A 

5C 

43 

4P 

40 

40 

41 

CONSPEC«C:\CONMA 

340Btf03l 

4E 

44 

2E 

43 

4F 

40 

00 

50-41 

54 

48 

30 

42 

3A 

5C 

36 

N0.C0n.PATl]-8:\) 

3408:0020 

44 

3A 5C 

36 

43 

3A 

5C 

36-43 

3A 

5C 

42 

49 

4E 

00 

46 

D:\»C:\>C:\BIN.B 

340B:0030 

4P 

4D 

45 

44 

49 

52 

30 

63-3A 

5C 

64 

73 

5C 

62 

72 

5C 

0nEDlR-C:\d8\bt\ 

3406:0040 

6E 

65 

76 

74 

62 

72 

00 
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4F 

40 

50 

54 

30 

24 

70 

nextbc. PROMPT- $p 

3406:0050 

24 

5P 

00 

00 

01 

00 

43 

3A-5C 

44 

45 

42 

55 

47 

2E 

43 

$ ....C:\DEBUG.C 

3406:0060 

4P 

40 

00 

43 

4D 

50 

30 

64-3A 

SC 

63 

38 

38 

2E 

65 

78 

0N.CHP-d:\c68.cx 

3406:0070 

5A 

13 

34 

ED 

66 

30 

64 

3A-5C 

61 

73 

60 

38 

38 

2E 

65 

Z.4.k-d:\asm88.e 


Figure B: A DEBUG display of its copy cf the DOS environment. 


EGA Cards 

ATI EGA Wonder . . . 

299 

Number Nine 

. . CALL 

Paradise Autosw'itch 

399 

Orch’id 

. ... ALL 

VEGA Video 7 

349 

Memory 


AMI ELEPHANT 10 & 12 MHzil 

HARDRAM 


Non VolaUle EMS 

.... 359 

Tan Tree LOWEST! 

Maynard ON-Board . 

... 695 

Maynard Maynstream (20)l 095 

Maynard Mouse 

.(20) .149 

Accelerator Boards 

Maynard Surprise! . . 

119 

Surprise 286 

399 

Megahertz TurtoSwitch . . 125 

MicroWay 

.... ALL 

Orchid 

. .. CALL 

Ariel 

. . . CALL 

Software 


Above Disc 

89 

DOS 200LS 

89 

STSC APL 

Statistics 

395 

Statgraphics 

595 

Execustat 

369 

Desktop Publishing 

Dr. Halo DPE 

....175 

Fancy Font 

135 

JLaser-t- 

. . . NEW! 

Laser GL 

75 

LePrint Extended . . . 

. . . .249 

Page Builder 

....350 

PCB Layout 

Ovation Schema 

399 

P Spice 

. . . CALL 

Winteck SmartWork . 

. ... 849 

1 Cali for many products not listed. | 

276 A Victoria Street 
Costa Mesa. CA 92627 

(714) 722-6700 

1 Shipping from East & West coast | 
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You don't have to upgrade to DOS 3.2 
to get a larger environment, however, al- 
though systems developers generally be- 
lieve that the most recent version of an op- 
erating system is probably the most 
consistently bug-free. (This is especially 
likely to be true if the OS has been out long 
enough for a patch disk to have been is- 
sued. and 3.2 qualifies on that score.) If 
you have the DOS SliTENV utility (Mi- 
crosoft distributes it with some of its C and 


■ Ifyou have the 
(Micro.soft) DOS 
SETENV utility, you can 
patch COMMAND.COM 
to reserve an environment 
from 1 60 to 992 bytes. 


some other languages), you can patch 
COMMAND.COM to reserve an envimn- 
ment from 160 to 992 bytes. If you don't 
have SETENV. you can use DEBUG to 
patch your working copy of COMMAND 
COM yourself, as described below . It's 
actually a simple and painless operation. 

A WORD OF WARNING The use of 
SETENV and the patches presented below 
have been tested on Versions 2.0. 2.1. 3.0. 
and 3. 1 of IBM's PC-DOS version of MS- 
DOS and on Versions 3.0 and 3. 1 of Com- 
paq's MS-DOS. While they should work 
on MS-DOS for close compatibles, they 
cannot be guaranteed: some "compatible " 
vendors have rewritten COMMAND 
.COM. so the data to be changed with DE- 
BUG or SETENV may not be in the same 
lix;;'ic>ns across versions of MS-DOS . 

Thus, whether you use SETENV or im- 
plement one of the patches to COM- 
MAND.COM described below, try it on a 
new diskette formatted with the IS option. 
After you make the changes, run TEST- 
ENV.BAT (see below) to make sure that 
your environment has bc'cn expanded as 
you expected. Then copy the mtxiificd 
COMMAND.COM to your work dis- 


DOWNLOADABLE LABNOTES 


A number of the programs included in 
this issue’s PC Lab Notes are avail- 
able for downloading by modem, with- 
out charge, from the PC Magazine Inter- 
active Reader Service. Details on the 
downloading pnKedure to use and copy- 
right information are presented in the 
regular sidebar that runs in this issue's 
Programming/Utilities column. The 
downloadable programs available for 


"Expanding the DOS Environment” 
are: 

TESTENV. BAT 

ENVCOUNT.COM 

ENVCOUNT.ASM 

ENVeOUNT.BAS 

READENV.EXE 

READENV.C 

READENV.COM 

READENV.ASM 


ECHO OFF 

echo This test will check Cor envlronnents oC at least 1280 bytes in size. 

echo Since versions 2. 0-3.1 of DOS do NOT allow more than 992 bytes of • 

echo environment space to be allocated, this should be acceptable. 

echo The test attempts to create 16 environment 8 trin 9 B of 80 bytes each 

echo (This includes the string name, the '•* and the Null byte) 

echo If you see the "Out of Environment Space* message, you will have filled 

echo up your environment. This is what you want. 

echo If you do NOT see the message, modify the file to add more strings. 

echo The test calls ENVCOUNT to count how much space has been used, 
echo (Hake sure ENVCOUNT. COH is in a directory on PATH when run.) 
echo It culminates by releasing the environment variables it created, 
pause 
els 

echo Initializing Test Strings 

set 0*0123456789ABCDEP0123456789ABCDEF01234567e9ABCDEPtl23456789ABCDEF0123456789ABC 
set 1-I1234S6769ABCOEF0123456789ABCDEFI123456789ASCDEF01234S6789ABCOEF0123456789ABC 
set 2-01234567 89 ABCOEF01234S6789ABCDEF0123456789ABCDEF0123456789ABCDeF0123456789ABC 
set 3-0123456789ABCOEF0123456789ABCDEF01234S6789ABCOEF0123456789ABCDEF0123456789ABC 
set 4-0123 4567 e9ABCDEF0123 4567 89ABCDEF01 234567 89ABCDBF0123456789ABCDEF01234567B9ABC 
set 5-0123456789ABCOEFB123456789ABCOEF0123456789ABCOEF0123456789ABCOEF0123456789ABC 
set 6-01234567B9ABCDeF0I23456789ABCOEF0123456789ABCOEF0123456789ABCOEF0123456789ABC 
set 7-0123456789ABCDEP0123456789ABCDBF0123456789ABCDEF0123456789ABCDEPI123456789ABC 
set 8-B1234S6789ABCOEF0123456789ABCDEFll23456789ABCDEF0123456789ABCDEF01234567e9ABC 
set 9-0123456789ABCOEF01234S6789ABCDBF0123456789ABCOEF0123456789ABCDEF01234567e9ABC 
set A-01234567B9ABC:OEF0123 4567 69ABCDBF0123 4567 89ABCDEF0123456789ABCOEF0123456789ABC 
set B-0123456789ABCOEFei23456789A&CDEF0123456789ABCOEF0123456789ABCDEF0123456769ABC 
set C-0123456789ABCDEP0123456789ABCDEF0123456769ABCDEF6123456789ABCOEF01234567e9ABC 
set D-01234567e9ABCOEF01 234567 89ABCDEF01 234567 89ABCOEF0123456789ABCDEF0123456769ABC 
set E-01234S6789ABCDEPei23456769ABCDEP01 234567 89ABCDEP0123456769ABCDEP0123456789ABC 
set F-01234567B9ABCOEF0123456769ABCOEP0123456789ABCDEF01234567e9ABCDEF01234567e9ABC 
els 

enveount 
pause 
set 0- 
set 1- 
set 2- 
set 3- 
set 4- 
set 5- 
set 6- 
set 7- 
set 8- 
set 9- 
set A- 
set B- 
set O 
set D- 
set E- 
set p- 

echo Test complete. 


Figure 1 : TESfENV.BAT, nhich tests the size of the environment in conjunction with 
ENVCOUNT. COM. 


PC M A (5 A /. I N i: ■ A P R I L I 4. 1 9 H 7 
29« 



PRODUCTIVITY 


f BirVCOOIIT.MN — 
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case 
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t For CON file 

entry 1 
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Begin 
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Date 1* berei 


DOtlC* 
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notices 
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Count 

db 
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OS 
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1 Into DS 
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lot 
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Je 

round_*nd 
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SI 
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Jap 
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AX, 4 
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06 
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1 Length of count Into CX 


Nov 

DI,0ff»4t Oount'fd 

1 Point OX to End of string 
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61,19 

y Set 81 to divide AX by 19 


Xor 

OX, OX 

1 Clear OX 
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Dlv 

SI 



Add 

ox, '9' 

f Convert OX to ASCII 
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Byte Ptr (DI|,0L 
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Dec 

01 

1 Docreaent Pointer 


Xor 

OX, OX 

1 aeer OX 



AX, SI 

y If AX is >• 19 


Jee 

Another 

} Loop back 


Add 

AX,'9' 



Nov 

Byte Ptr (02l,AL 

1 NOV* Ascii value to buffer 

Frint_retalti 

Nov 

0X,0ff**t Neesege 

y Load Nessag* address 


Nov 

AH, 9 

y Puitctlon to print nessag* 


int 


y Call DOS 

Bxiti 

int 

29h 

y All DOHEII, Oult 

BndProg 

Label 

Byte 

y End of pregraa 

cssc 

Ends 




Bnd Bntry 




Figure 2: The assembler source code for ENVCOUNT.COM . 



Rgure ZiA BASIC listing that will automatically create ENVCOUNT.COM. 


Subscribe to 
PC Magazine 
and save 62 % 

You’ll receive in-depth and 
comprehensive product evalua- 
tions and comparative hardware 
and software evaluations from 
PC Labs, the publishing indus- 
try’s only testing laboratory. 

You’ll receive new applica- 
tions, power tips and special 
reports designed to add more 
power and flexibility to your 
IBM/MS DOS-standard system. 

And you’ll network with 
other users and discover rou- 
tines and techniques that can 
save you time and money. 

Subscribe to 
PC Magazine 
today! Send the 
coupon to: 

PC Magazine • 

P.O.Box 2443- 
Boulder, Col- 
orado 80322 
or call Tbll- 
Pree; 1-800- 
852-5200 
now! 


• send me PC Magazine 
for: 

□ 22 issues (one year) for 
$27.97. Save 57% ! 

□ 44 issues for only $49.97. 
Save 62 %! 

Savings based on annual single-copy price of 
$64.90. 




MR /MRS./MS. 


PLEASE pRmr nix name 


COMPANY 


ADDRESS 


CITY 


STATE ZIP 

Add 122 per year for postage outside USA, 

US currency only. Please allow up to 60 days for 
delivery of first issue. Basic annual subscription 
price is $34.97. 
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ACCESSING THE ENVIRONMENT 
FROM C AND ASSEMBLER 


T he two programs READENV.EXE, 
whose source ctxlc is shown in Fig- 
ure C. and READENV.COM. whose 
ASM listing is contained in Figure D, 
demonstrate how to read the environ- 
ment strings and .search for specific vari- 
ables in the envimnment. READENV.C 
(Figure C). which becomes READ- 
ENV.EXE. can be compiled with either 
the DeSmel C Version 2.51 compiler or 
Microsoft's Version 4.0 C compiler 
(MSCI. READENV.ASM (Figure D) 
requires using MASM to produce 
READENV.COM. These programs and 
listings are available from the PC Maga- 
zine Interactive Reader Service, as ex- 
plained in the sidebar "Downloadable 
Lab Notes." 

These programs should be of interest 
to novice and veteran programmers 
alike . Both pmgrams print the current en- 
vironment strings in the same manner as 
the DOS SET command, and then find 
the current PATFI variable and print the 
entire PATH string. Because the pro- 
grams are written in a highly structured 
style, it's relatively easy to include their 
subroutines in other programs for reading 
and .searching the environment strings. 

{Since the actual information returned 
by READENV can be obtained by enter- 
ing SET at the DOS prompt, the interest 
in READENV.C and READENV. ASM is 
principally in the programming tech- 
niques employed and in the equivalences 
between a C and an assembler approach. 
For this reason we have set them in fac- 
ing columns, hut have not included the 
usual BASIC li.sting that would re-create 
READENV.COM.— Ed. \ 

ABOUT MICROSOFT C Veteran C 
programmers are pmbably saying. "Mi- 
crosoft C already has functions to read 
and search the environment," That's 
true, because since the release of MSC 
.^.0. you can use the function GETVARO 
to retrieve environment variables and the 
function PUTVARO to add environment 
variables. However, the MSC functions 


do not access a program's copy of the en- 
vironment itself, but a copy of the copy. 
Let me explain. 

When you run a program written with 
Microsoft C. some of the MSC start-up 
code copies each of the environment 
strings from the copy provided by DOS 
to the local data segment. Then you can 
use GETVARO to retrieve environment 
variables. But you can also use PLIT- 
VAR( ) to add variables and strings to the 
environment. This has to be the case be- 
cause it's impo.ssible to add new strings 
to a program's copy of the environment 
provided by DOS without deleting 
strings to free some environment space 
first (see the sidebar "A Closer Look at 
the Environment — a DOS Memory 
Map"). 

So PUTVARO just adds strings to the 
ItKal copy of the program's copy, where 
it is relatively free to monkey around 
with memory. If your MSC program 
loads another program. MSC will even 
tell DOS to use your local environment 
string copy instead of the program's 
copy. In this way you can add environ- 
ment strings from one program that will 
be available to any other program the first 
one loads. But once your program exits, 
your changes will be lost. 

So, for those who program in assem- 
bler or in C. these programs will proba- 
bly be of interest, 

READENV.C AND READENV ASM 

The key element in both these programs 
is a subroutine called FIND_ENV_ 
STRING!). It will 

1 . get the segment address of a pro- 
gram's copy of the environment; 

2. copy the first environment string 
found to a local buffer area; 

3. on subsquent calls, copy the next 
environment string found until it finds 
the end of the environment. 

In the C version, FIND_ENV_ 
STRING! ) requires you to pass a param- 
eter to it to tell it whether to search from 
the beginning of the environment or from 


its last search position. The atisembler 
version does this by setting a value into a 
variable. Both versions make u.se of a 
buffer area called ENV_STR_BUFFER, 
which is long enough to hold an environ- 
ment string and its Null (Zero-terminat- 
ing) byte. 

By calling FIND_ENV_STRINGO in 
a loop you can examine each individual 
environment string and do what you wish 
with it. This is demonstrated by the sub- 
routine called SET(). which mimics the 
DOS SET command. 

You can also use FIND_ENV_ 
STRING to retrieve a string and scan it 
for a particular variable. Suppose you 
wrote a program that needed to search the 
DOS PATH for a file. By calling the sub- 
routine GETVARO presented here, your 
program could retrieve and examine the 
whole PATH. 

C UBRARY FUNCTIONS C afficio- 
nados will recognize the use of what are 
known as "standard library functions,” 
that is. functions that are now available 
as a standard feature of any C compiler 
and that operate in a fairly uniform fash- 
ion. The standard library functions used 
here include 

STRLENO — which returns the length 
of a Null or Zero-terminated string; 

STRNCMPO — which compares two 
strings for a specific number of charac- 
ters; 

TOUPPERO — which uppercases a 
character; and 

PRINTFO — the standard C formatted 
print function. 

Besides FIND_ENV_STRING() and 
GETVARO, I had to create UPPER!) 
(which calls TOUPPERO in a loop) to 
uppercase an entire .string. The functions 
-LMOVEO and _SHOWDS() are pro- 
vided by the DeSmet compiler in addi- 
tion to the standard library functions. 
_LMOVE() copies bytes across seg- 
ments from one part of memory to anoth- 
er and _SHOWDS( ) returns the value of 

(amlinues) 
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You need the best 
not the most expensive 

Quality Vibrant and more accurate 
colors with high resolution. 

Price Lower prices than comparable 
models from other industry suppliers. 

Performance t ASi ri. monitors are 
compatible with IBM PC. PC/XT and 
PC/AT computers. All monitors are 
easy to read and reduce eye strain. 

Reliability r asi ci. has 7 years of 
OEM experience and is backed by a 
2 billion dollar company. All 
monitors are UL/FCC approved and 
carry a full one-year warranty. 

TTie best co.sts less at CASPCC. 


The Best 

State of the art 
Multi-Scan 
super high resolution 
TTL/Analog 
color monitor. 

CASrEU TM-.SISS 

Price 

Mfr's List: $799 
Display 

Band Width: 30 MHz 
Frequency: Auloscan 
15.5 KHz 
to 35 KHz 
Resolution: 800 x 500 
Signal: TTLAnalog 
Picture 

Non-glare 14" CRT 
Dot pitch: 0.31 mm 


TW Casper Corporation 
21 53 O'Toole Ave., Suite E 
San Jose. California 95131 

(408) 922-0188 
Fax: (408) 922-0999 

OEM & Distributor 
Inquiries Welcome 



r AM tl. TE-.SI.S4 
Price Mfr’s List: $699 
Display 

Band Width: 25 MHz.14" CRT 
Mode 1 : 64 colors, 720 x 350 
Mode 2:16 colors. 720 x 200 


( AM tl. HP- 14 

Price Mfr's List: $249 

Display 

14" flat screen, Monochrome 
High resolution.1000 x 350 
Mode 18.43 KHz 


CASI FI. HD-55 
Price Mfr’s List: $399 
Display 
14" Color 
640 X 240 
High resolution 



< A4I n GM-1288 

Price Mfr’s List: $ 1 7 9 

Display 

12" Monochrome 
1000x350 
High resolution 


XT-TURBO MB 4.77 TO 8 MHz 
XT-TURBO M/B 4.77 TO 1 0 MHz 
MULTI I/O CARD W/CABLES 
CASPER 5060 KEYBOARD XT/AT 


$79 EA. 
$89 EA. 
$56 EA. 
$39 EA. 


•MINIMUM ORDER 30, FOR LARGER ORDERS PLEASE CALL FOR QUOTE 


Northern Ciltfomia 


JDR Microdevices 
1-800-538-5000 


EMPAC 

40a-749-9935 


Mini Micro 
40e-435-1977 


Southern California 


Kellie industries 
1-800-4.KELUE 


TIC 

714-666-0811 


AMAX 

213-612-0993 


PK-I 

213-539-2123 


Golden Micro 
303-278-0200 


Massachusetis 


Uniq Tech 
617-935-7150 


Floppy Disk Services 
609-799-4440 


American Semiconductor 
1-800-237-5758 


Q-C Distributor 
713-988-2290 


IBM PC/A'n”, PC/XT^” are trademarks and IBM® is a registered trademark of International Business Machines Corporation. 
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( ' ‘Kcvtssinn the Kmirtminfiii' ' amliiiufJ) 

the current DS register In the 8088 chip. 

For portability with Microsoft C and 
to show how the program could easily be 
recompiled with other compilers, I have 
provided a C macro early in the program. 
This is the line that reads 

#define MSC FALSE 

Changing the word FALSE to TRUE 
will enable a series of compilation con- 
trols that will let the program compile un- 
der MSC 4.0 without a hitch. 

Included in these controls is a macro 
that tells the compiler to change 
_LMOVE() to MOVEDATAO, which is 
MSC’s version of _LMOVE(). Another 
control at the end of the program forces 
the creation of _SHOWDS() for MSC 
(which doesn’t have this function) but 
not for DeSmet C (which dixis have it). 

The assembler program also revolves 
around the use of the FIND_ENV_ 
STRING subroutine. Since assembler 
docs not provide any type of standard li- 
brary, however, I had to write all of the 
functions myself. Two powerful 8088 
as.sembly language instructions used here 
are REPE CMPSB, to compare the envi- 
ronment variable requested with the one 
found in GETVAR. and REP MOVSB. 
to copy an environment string to the local 
buffer in FIND_EN V_STRING. 

You might notice that PRINT 
_ENV_STRING doesn't use the stan- 
dard DOS function 9 for printing a string. 
This is because that function uses a dollar 
sign ($) to terminate the string, and envi- 
ronment strings such as the PROMPT 
string may include a $. 

It’s fairly ca.sy to use these subroutines 
and functions in your own programs. In 
READENV.C. replace the contents of 
MAINO with your own MAINO (every 
C program must have one), or remove 
MAINO completely for linkage with an- 
other program. For READENV.ASM. 
remove MAIN completely. Study the 
.source listing to be sure you understand 
how GETVARO and F1ND_ENV_ 
STRING) ) are called and what value they 
return, since this differs slightly between 
the C and assembler versions. 

— Richard Hale Shaw 


/* readenv.c RHS 12/15/86 rev. 

* This program demonstrates how to: 

1. Read the Environment strings from a C program. 

2. Find a specific environment variable and it and its string to a 

local buffer for further use. 

V 

linclude<8tdio.h> /* Include standard C header file */ 

llfndef TRUE 
•define TRUE 1 
•define FALSE 0 
•endif 


/* This code was written utilising the DeSmet C library functions. 

* For compatibility with some C compilers, some of the source code here may 

* have to be changed. For immediate compatibility with Microsoft C 4.0, 

* change the word FALSE on the following line to read TRUE. 

•define MSC FALSE 
/* This will insure compatibility 


tith Microsoft C 4.0. 


•if MSC 

•includetmesory .h> 

• incl ude <ctype . h> 

•incl ude <dos.h> 

•define _lmove (num, sof f , S8eg,dof f ,dseg) movedata (sseg, sof f ,dseg,doff ,nuffi) 

•define peb psp 

•endif 


char *getvar()) /* declare functions returning pointers to characters */ 
extern unsigned _pcb; /* declare external variable that holds FSP value */ 


malnO /* Our program begins here. */ 

/* If the Environment variable passed to getvarO is found, this pointer 

* will receive from getvarO the address of a buffer where the entire 

* string will be placed. If the variable is NOT found, the pointer will 

* be set by getvarO to NULL. 

V 

char *path_Btringj /• declare the local pointer •/ 


/* Now, call SETO a function that imitates the DOS SET command by 

* reading the Environment strings one-by-one and printing them on 

* the console. It's code is included below. 

V 

setOt /* print the environment strings on the console */ 


/* Next, call GETVARO to find the PATH variable. If PATH is found, 

* the entire path string will be copied by GETVARO to a buffer. 

* Then GETVARO will return the address of the buffer, and place it in 

* path_8trlng. 


if (path.string - getvar ("PATH") ) 

/* So, if path.string is NOT NULL, it will point to the full PATH 

* variable, and we can print it on the console. Ne do this by 

* calling PRINTFO, a standard library function, to print the string 

* pointed to by p>ath_8tring. 

prlntf (•\n%s",path_8tting ) t 


exit(0}; /* Exit this program */ 


SUBROUTINES: ***••**•••••**••**•/ 

/•••••••••••••A********* Subroutine Data ••••**•*•••••••••/ 


•define ENVIRONMENT^OFFSET 0 x 2C /* offset address of Environ. Copy in PSP */ 

•define MAXIMUM^ENV.STRING 127 /• macro for max. Environ, string length V 

/■ macros for controlling f ind_env_8tcing () */ 

•define FIRST 1 /• find first string */ 

•define NEXT 0 /* find next string */ 

/* Buffer in which to copy an Environment string - Includes 2 extra 
* spaces for NULL-terminators at end of string or end of Environment. 

char env_8tring_buf£er {MAXlMUH_ENV_STRING-^2] ; 


int env.offset ■ 0; /* variable for offset into the Environment */ 

unsigned Environment • 0; /• variable for Environment segment address */ 


/* SETO 

/* calls PIND_ENV_STRING() successively in a loop and prints each 
* environment string found, until the End of the Environment is found. 

•/ 

setO 

{ 

int restart; /• restart variable */ 


iftHItllUH'M 


Figure C:AC program f(>r reading ami priming environment stringx. 


PC MAGAZINE ■ APRIL14, 1987 
302 


PRODUCTIVITY 


REAOENV.ASH— Reads EnvlcoiuDent Strings 


This prograa reads the Envlronaent strings to desonstiate: 

1. How to find and print each of the strings In the Environnent 

2. How to search for and find an Envlronaent string by 

Beans of its variable naae 

Ptograa structures 

1. Read the entire Envlronaent in a loop 

1. Copy each string to a buffet 

2 . t terainate It 

3. Print It 

2. Find a particular string by variable naae 

3. Print it 


CSEG 


Segaent 

Assioie CStCSEG, DSiCSEG, ESsCSEC. SSsCSBG 


Org 

Jap 


Entry: 

lAll data is here: 

notice 

notice 2 

Env 1 ronacnt.Of f se t 
HA X 1 MU ll_ QfV. STR I DC 
Strlng_pref lx 
Env_Strln 9 _ 8 uff et 
Env.Offset 
Envlronaent 
Variable_to_f ind 

I 


} For OJM file 


'Copyright 1986 Ziff-Davis Publishing Co. 
'Prograaaed by Richard Hale Shaw' 

I 82ch 

I 127 

f0h,8Ah 

NAXIHUK_ENV_STRING+2 dup(l) 


Call Set } Call subroutine to laitate DOS SET 

I Nextt find *PATH" and display entire string If found 
t "PATH* is stored at Varlable_to_f ind 


Sl« Variable_to_f Ind 


Address of variable name 
to find into SI 



Call 

cap 

Je 

Call 

Getvar 

CX ,8 

Exit 

Pr i nt _Env_st ring 

1 Get the variable 
t If cx is 0, not found, so 

I Get out of program 

1 Else print the string found 

Exit: 

Int 

2 th 

r Exit program 

Sett 

; Like the DOS set coaaand, reads each envlronaent string 
j and prints each one out 


Hov 

Word Ptr Env_offset ,8 t Set to search Environment 

} FrOB the beginning 

Flnd_etrlngi 

En4_s«tt 

Call 

Onp 

Je 

Call 

Jap 

Ret 

Find_Env_ String 
cx,t 

End.set 

Pr i nt_Bnv_st r i ng 

Fi nd_ string 

J Find a string 

1 If CX is 0 

J No String found, go ahead 
t else Call Print Envlronaent 

1 string routine 
; Try for another string 

1 Return to caller 

j 

Getver : 

r cequlrei 

I If a Is 

SI to 

8 upon 

point to NULL-terainated variable to find 
return, the string was not found 


Hov 

Word Ptr Env_o£fset,l t Set to search Environment 

; Froei the beginning 


Call 

cap 

Je 

Call 

Stcln^length 

cx,t 

End. getvar 

Upper 

iCet length of variable to find 
; Pointed to by SI 

r If length of string to compare is t 
; No variable to compare 
f Upper case the variable 

Another_sttlngi 

Push 

Push 

Call 

Pop 

Cap 

Pop 

cx 

SI 

FI nd_env.st ring 
SI 

cx,t 

cx 

; Save CX (length of variable) 
iSave SI (Address of variable) 

; Find a string 
} Get it back froa stack 

I If CX is 0 
; Restore CX froa stack 


Je 

Not.found 

/ string not found 


ad 

Push 

Push 

SI 

ES 

; Clear direction flag 

1 Save Address of variable 

1 Save ES on stack i 


Figure D: An assenihU'r program for rvudhifi omiprinlinfi rnvironim'nt Mriiiffs. 


kctlcs or hard disk. Do not copy it to your 
master (original) DOS diskette. 

USERS OF DOS 3.0-J.I If you have 
DOS. Version .3.0 or 3. 1 . there is an un- 
dtK'umented solution similar to the one 
available to DOS 3.2 users described 
above. (When a solution is referred to as 
■■und<x.umented." it means that the solu- 


m A solution referred 
to as “undocumented” 
works, possibly with 
limitations, although 
the manufacturer hasn’t 
acknowledged it. 


tion works, possibly with some limita- 
tions. although the manufacturer hasn't ac- 
knowledged it.) To increase the 
environment under IX)S 3.0-3. 1 . make 
the following entry in CONFIG.SYS: 

SHELL=C0MMAND.C0M /e.xx /p 

where xx refers to the number (from 10 to 
62) of 16-bytc nKiiiory paragraphs to re- 
serve for the environment. You'll note that 
this pnK'edure differs from the example for 
DOS 3.2 above, in which the variable .tv 
referred to the actual number of bytes to re- 
serve. Again, the /p forces the loading of 
AUTOEXEC. BAT and should always be 
included. 

USING SETENV FOR DOS 2.0-3.I If 
you have Microsoft's SETENV.EXE. its 
use is simple. Enter 

SETENV COMMAND.COM <size> 

where <si:e> is the size (in bytes) of the 
environment bItK'k you wish to reserve, a 
number from 160 to 992. SETENV will 
round this up to an even paragraph value (a 
multiple of 1 6). You can u.se a larger num- 
ber if you wish, but Versions 2.0-3. 1 of 
DOS include a routine that limits the envi- 
ronment blixrk size to a maximum of 992 
bytes even if you try to exceed that figure. 
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Swing into ^ring 

With 

Bulklogt 




IBM 


XT SYSTEMS 

640 K, 1 Drive, 10 mb Hard 

Disk - $1375 

640 K, 1 Drive, 20 mb Hard 

Disk 1425 

640 K, 1 Drive, 20 mb Hard Disk 
Monochrome Monitor & 

Card 1615 

640 K, 1 Drive, 20 mb Hard Disk 
Color Monitor & Card 1815 

AT SYSTEMS 

Model 339 $4040 

AT BASIC 256 K, 1.2 mb 

Floppy 2350 

512 K, 20 mb Hard Disk 1.2 

Floppy - 2695 

512 K, 20 mb Hard DUk 1.2 
Floppy Monochrome Monitor 

&Card - 2895 

512 K, 30 mb Seagate Hard Disk 
1.2 Floppy 2889 


PORTABLES 

IBM Convertible $1495 

Compaq II Model 11 2750 

Zenith Z181 1795 

Toshiba T 1100 Pius w/640K....1695 
Toshiba 3100 3275 


COMPATIBLE 


PC II TURBO XT 

8 mhr, 1 floppy, 640K, AT style key- 
board, game port, clock calendar, 
monographics card, mono monitor, 

DOS & manuals ..$849 

Color System add $200 
w/20 mb add $359 
w/30 mb add $425 

CLUB AT 

10 mhz, 1.2 floppy, 1 mb Ram 
memory, hi res, mono graphics, 
monochrome monitor, clock cal- 
endar. $1495 

Color system add $200 
w/30 mb add $539 
w/40 mb add $595 

Let us customise a system to Ht your 
special needs — tel! our sales staff 
what you wantand Bulldog will take 
the byte out of building your 
system! 


AT&T SYSTEMS 

6300 

2 Drive System - $1559 

10 mb System 1789 

20 mb System 1825 

Upgrade to 640K 50 

Systems Include Keyboard, Bit Image 
Graphics, Green Monitor, 256K DOS, 
and On-Board Clock Calendar. 

AT&T Color Monitor 675 


GRAPHICS CARDS 


EGA $195 

lEVEREX THE EDGE 219 

GENOA EGA 299 

GENOA SPECTRUM 199 

HERCULES GRAPHICS 189 

lORCHID TURBO EGA 565 

P/>kRADISE EGA Auto Switch 355 

QU/>iDRAM EGA 309 

QUAD PRO SYNC 399 

SIGMA COLOR 400 399 

NEC GB-1 Multisync 389 

— STB EGA PLUS 269 

■ vega deluxe 359 


MULTI FUNCTION BO/VRDS 


lAST Advantage w/128K $329 

AST Advantage Premium w/512K 

AST 6 PACK PLUS w/384K 189 

AST 6 PACK PREMIUM w/256K 199 

AST 5251-11 PLUS 615 

AST FLASHPACK 289 

AST RAMPAGE for AT w/512K 425 

AST RAMPAGE EGA 699 

EVEREX MAGIC CARD II w/384K 159 

EVEREX MINI MAGIC w/o K 69 

FAST 88 w/ V20 109 

INTEL Above Board for AT w/128K 349 

INTEL Above Board PS for AT w/128K 369 

INTEL Above Board for PC w/256K U95 

INTEL Above Board PS for PC w/64K 229 

IRMA BOiARD 699 

J RAM 111 for PC w/o K 199 

J RAM III for AT w/o K 249 

J LASER PLUS PC/AT 489/589 

ORCHID PC NET STARTER KIT 735 

ORCHID TINY TURBO 286 389 


MISCELLANEOUS 


I KODAK DATA SHOW... $1050 

KENSINGTON Masterpiece/Plus 129 

MICROFiAZER w/8K 129 

MICROF/>iZER II W/512K 409 

MICROSOFT MOUSE w/PC paint brush 119 

POLAROID PALETTE 1389 

35mm EXPRESS 450 

MATH CO-PROCESSORS C3Ui 


We accept VISA, 
MasterCard . 
American Express' 



Sales Hot Line 1 - 800 - 438-6039 

BULLDOG 

^ COMPUTER PRODUCTS 

3241*E Waablngton Road • Martinez, Georgia 30907 

bcoiporm t ad ai C u or i f i kOm 






At Bulldog the 
Values Are Simply 
Incredible! And 
We Are Making It 
Incredibly Simple! 



If you’re not bu0ngfrom Bulldog 
you’re barking up the wrong tree! 


SOFTWARE 


HARD DRIVES 


I Chartmastei. 


Cornerstone 

69 

Crosstalk XVI 

99 

DBase II 

.299 


.399 

Dollars & Sense 

99 


M 


.349 



89 

Freelance 

.209 

FieuDAwerk 

-399 

IBM Display Write IV 

..369 

Lotus 

.319 


plus 


139 

105 


Iranaglnq Your Money 3D. 
iMtcrc^n Quick Basic_69 

iMicrosoft Window 69 

iMicrosoft Word 3.1__279 

iMuItimate 3.31 239 

iMultimate Advantage 319 

iMultiplan _1 19 

■Norton Commander 49 

■Norton Utilities________ 59 

lOffice Writer 5.0 259 

pen Access II 329 

FS Professor Write 129 

FS Professor Fik _.139 

IPFS 1st Choice 89 

IQ&A 259 

■Quick Code Hi 145 

■Quick Report 145 

IR Base System V tfc— 349 

■Reflex 99 

■Revelation 575 

■Squeeze....- 59 

■Super Calc IV 1.0 269 

■ Sylvia Porter Swiftax .49 

. . hnny 1.2 4.39 

■ Turbo Lightning w/Word 

Wizard. 89 

(Turbo Prologue 59 

I Volkswriter Ml 149 

I V.P. Planner. 59 

I Word Perfect 4.2 205 

I Word Perfect Library 59 

Wordstar 2000 229 

Wordstar 2000+ 279 


Seagate lOmb w/contc ST213_$325 
Seagate 20mb w/contr. ST225__,359 

Seagate 30mb w/contr. ST238 .425 

Seagate 20 mb for AT ST4026 .495 

Seagate 30 mb for AT ST4038 539 

Seagate 40 mb for AT ST4051 595 

Seagate 80 mb for AT ST4096 949 

lOF&GA BERNOULU 

10 mb w/card 1350 

10 + 10 w/card 1925 

20 + 20 w/card 2425 

BERNOULU H.US 3750 

SYSGEN Durapack single 895 

dual extyint 1650/1395 

Mountain 20 mb drive card 649 

Western Digi. 30 mb drive card M9 

Western Digi. 20 mb drive card 625 

Plus Hard Card 10 459 

Plus Hard Card 20 625 

Priam 60 mb AT 1025 

Priam 43 mb AT 789 


MODEMS 


Everex 1200/2400 $109/225 

Hayes 1200B/1200 315/345 

Hayes 2400 Int/ext 479/539 

US Robotics 2400 direct internal 189 

Ventel Half Card 1200 

w/Crosstalk 259 

Vental Half Card 2400 

w/Crosstalk 369 

Ventel 1200 Plus 239 

\fentel 240QPlus 369 


MONITORS 


„ „ AMDEK 

3ia-A. $149 

Color 600 400 

Color 722-. 495 

PRINCETON 

MiAX12 159 

HX12 .419 

HX12E ..495 

TAXAN 

T124 Amber 109 

840 ..799 

720 ..349 

635 .450 

650 .519 

SONY Muia Scan 629 

NEC Multisync - 575 


PRINTERS 



■ EPSON ■ 

■ LX 86 120 CPS. 16 NLQ 


...$199 1 

■ FX86E 200CPS.40N1X! 


369 1 

■ FX 286E 200CPS.40NLC! 


499 1 

1 LQ 800 180 CPS. 60 NLQ 


459 1 

e LQ 1000 180CPS,60NLQ 


639 1 

I LQ 2500 324 CPS, 108 NLQ .... 


-1015 1 

■ EX 800 300 CPS. 60 NLQ 


439 1 

1 EX 1000 


559 1 

H DX 35 Daisuu/heel 


559 ■ 

■ OKIDATA ■ 

■ 182 120 CPS 


229 1 

1 192 Plus 200 CPS 


359 1 

1 193 Plus 200 CPS 


535 1 

■ 292 Plus 200 CPS. 100 NLQ 


549 1 

■ 293 Plus 200 CPS. 100 nlq 


675 1 

1 294 Plus 400 CPS 


...1095 1 

1 Laser Une 6 


-15991 

■ TOSHIBA ■ 

■ 321 180 CPS. 60 NLQ 


4491 

1 351 II 300 CPS 100 NLQ 


999| 

1 341 180 CPS 72 NLQ 


629 1 

1 35 1 Color 240 CPS. 100 nlq .. 


-.1250 1 

■ NEC ■ 

■ SPECIAL PRICING 


CALL! 

■ PRIMAGE 90 ■ 

1 w/Pagemate III 1 

■ 90 CPS Daisywheel 


-1550 ■ 

■ FUJITSU ■ 

I 2100/2200 220CPS44Cps....349/459| 

■ 2400/2400 Color ■ 

■ 216CPS72CPS 

..779/8991 

1 DLP24 288CPS.96CPS 


8651 

TAPE DRIVES 


■ Everex 60 m.b. intemzil 

B external 


..$710 


895 

H Everex 20 mb internal 


525 

1 external 


595 

1 Genoa Galaxy 60 mb internal. 


739 

1 external 


869 

■ Genoa Galaxy 20 mb internal. 


589 

B external 


695 

1 Sysgen Quic 60 internal 


949 

fl external 


995 

1 Sysgen 20 mb internal 


575 

1 external 


650 

1 Tallgrass 20 mb Int/ext 

395/5501 

B Tallqrass 20 mb internal tape 

■ 

B plus 25 mb hard disk 


995 ■ 

B Tallgrass 60 mb external B 

■ tape 




Phccs Subject To Change 

For Orders Cali: 1-800-438-6039 
I For Shipping, Technical, Returns & In Georgia Call: 1-404-860-7364 
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PRODUCTIVITY 


■ PC LAB NOTES 


PATCHING WITH DEBUG II you 
don't have DOS 3.2 or SETENV, and the 
other solutions lor expanding the environ- 
ment don't suit your taste, you've still 
eonie to the right plaee. Listed below are 
some quick-and-dirty DEBUG patehes to 
COMMAND.COM you ean make in the 
privaey of your own home. 

To use them, seleet the patch script for 
the version of DOS you are using, and pre- 
pare a new diskette fomiatted with the /S 
option. Copy DEBUG to the diskette. 
Then enter the following at the DOS cotn- 
mand prompt: 

DEBUG COMMAND.COM < ENVPATCH.SCR 

when; ENVPATCH.SCR is the name of 
the appntpriate DEBUG patch script file. 

The script below can be created with an 
ASCII word pr(x;essor. with EDLIN. or (if 


■ Here are some quick- 
and-dirty DEBUG patches 
toCOMMAND.COM 
you can make in the 
privacy of your home. 


you remember to add the final Ctrl-Z and 
hit Enter) with COPY CON. It patches 
COMMAND.COM for DOS 2.0 and 2. 1 . 
setting the environment size at its maxi- 
mum. 992 bytes — a substantial inipnwe- 
ment over 160. If you prefer a somewhat 
smaller environment size, all you have to 
do is change the last number on the first 
line to the hexadecimal value of the nutn- 
ber of 16-bytc paragraphs you want your 
environment size to be. This ean be any 
number from OAh to .3Eh ( 10 to 62 deci- 
mal) paragraphs. For instance, to reserve 
.SI 2 bytes of environment space, you 
would change the number to 20 (hex for 
.32: .32* 16 = 512). 

For DOS 2.0 and 2. 1 the three lines that 
constitute the file ENVPATCH.SCR arc: 

E ECF 3E 

W 

Q 


/* Initialize restait to find riRST string. 

* Call FIND_ENV_STKING() as long as it cetuens TRUE. 

* Set restait to find NEXT string after the first call. 

for ( restart ■ FIRST ; find_env_string (restart) ; restait > NEXT) 


/* Call PRINTFO to print contents of buffer */ 
printf (•\n%s",env_8tring_buf fer ) ; 


/* GETVARO 

/* Calls FIND_ENV_STRING() repeatedly until an Environnent string 

* with "nane'' as the variable nane is found, or until PIND_env_STRING() 

* returns FALSE, signaling that the end of the Environaent was reached. 

* If the string with the right variable nave is found, GEIVARO returns 

* a pointer to the Environnent string buffer, otherwise it returns a 

* NULL. 

V 

char *getvar (name) 
char *name; 

int len; /* variable to hold length of nane */ 

int restart; /* variable to hold search control */ 

/* Call standard library function STRLEMO to get the 
* length of name and place it in len. 

V 

len > stilen(nane) ; 


) 


/* Call function UPPERO to force nane to upper case, since 
* DOS forces all Environment variable names to upper case. 

upper (name) ; 


/* Main search loop: 

* Set restart for search for 1st environment string. 

* Loop while FIND_ENV_STRING() returns TRUE. 

* Reset restait for search for further environment strings. 

for( restart > FIRST ; f ind_env_strlng(re8tart) ; restart ■ NEXT) 


/* Try to match the variable name with the let characters in the 

* Environment string found. Make sure that the 1st character past 

* the end of the name in the string is a so we really have the 

* whole string. This way we don't confuse PATH, for instance, with 

* some other string like PATHl. 

V 

if (l8trncsip(name,env_8trlng_buffer,len) tk env_8tring_bu£fer [len] » '•') 


/* it a match, return the address of the buffer */ 
return env_string_buffer; 


/* Otherwise 
* string. 


, we broke out of the loop which means we didn't find the 
So return a NULL. 


return (char *)NULL; 


/* F1ND_ENV_STRING() 

/* Finds the Environment strings, and copies the 1st one into 

* env_string_.buffer , as long as restart is equal to FIRST. If 

* NOT, finds the next sucessive string and copies IT into the buffer. 

* Returns TRUE if a string is found, or FALSE if end of Environment is 

* found. 

*/ 


flnd_env_8t ring (restart) 
int restait; 

{ 

int buff er_off set; /* variable for offset into env.8tring_bu£fer */ 

unsigned _showdB(}; 

/* If the Environment address has NOT already been obtained, V 
if ( (Environment) 

/* Get the Segment address of the current OOS Environment copy into the 

* variable Environment. .SUOWCSO and _SKOWDS{) are DeSmet C functions 

* that return the current Code and Data segment register values respectively. 

* .LNOVEO is a OeSmet c function that moves a variable number of bytes 

* from an offset in one segment to an offset in other segment. Here we 

* move 2 bytes from offset 2Ch in the PSP (which is at Code Segment-lxll 

* in C) , to the address of "Environment* in the current Data Segment. 

•/ 

_lmove( 2, EKVIRONNENT.OFFSET, ^pcb, sEnvlconment, .showdsO); 


/* If we want to start with the 1st string, reset env.offset to Zero. 

if (restart) 

env.offset ■ 0; 


/* Initialize Buffer offset to zero. 

• Loop continuously until the end an Environment string is found. 

* Increment the Environment Offset by 1 at the end of every loop. 
•/ 


f hi Klin- ( ' t imtiiiuf.s I 
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PRODUCTIVITY 


Push 

OS 

; Sava 08 on stack 

Pop 

B8 

1 Put DS into ES 

Las 

01 , Env^st r 1 ng_buf f er 

f Addeass of buffer into 01 

Push 

CX 

; Sava length on stack 

Kspe 

Oapab 

1 Coapsra the two strings 

Pop 

CX 

t Restore length 

Pop 

es 

} Restore ES 

Pop 

SI 

t Restore variable address 

Jns 

Anothsc_string 

Byts PtctOI],*-' 


cap 

; If next character 

Js 

Bnd_ 9 stvsr 

tGot it, length in CX, get out 

Not.foundt 

Xor CX,CX 

i Don't have it, clear 

End_gstvsr i 

Rat 

} Return to caller 


Strlng_l«ngthi 

} t«quic«s SI to point to itrin 9 to got longth ol 
j Longth of string in CX on roturn 
t String should be RULL-torBinstod 



Push 

SI 

t Save SI on stack 


Xor 

CX,CX 

1 Clear CX to 0 

Mext^one i 


(Mp 

Byte Ptt|81I,t 

f If t found 


Je 

End. St ring 

1 Go to End string 


Inc 

CX 

} Add 1 to count in CX 


Inc 

81 

t Next byte to coapare 


Jap 

Next.one 

j Coapare next one 

End_atringi 


Pop 

Ret 

81 

f Restore Si from stack 

1 Return to caller 


Pr int_Env_st t i ng t 

I Prints NULL-torninatod Envitonscnt string pointed to by 
} Env_string_bu£for 

t Cells Int 21h function 2 to print each chsrsctor 
l TorainstOB when NULL-torsiinstor is reached 

Push SI I Save SI on stack 

Lea SI, 8tring_prefix ;Load address of buffer into hX 

Print.another t 


Hov 

0L,Byte PtrlSl] 

t Character to print into 

Qnp 

DL,I 

1 If character is Zero 

Je 

End^Print.Env string 

f Got out 

Nov 

AH, 2 

t Function to print string 

Int 

2lh 

t Call DOS 

Inc 

81 

f Point to next character 

Jap 

Print.another 

t Loop back 

End...Prlnt Env strings 

Pop 

61 

I Restore Si 

Ret 


} Return to caller 


Fi nd_Env.8t r 1 ng t 

I Finds an Envlronaent string beginning with the first 
t One. Copies each to the Env^string_buf fer . If End 
; of Envlronaent found, places lero in buffer, and CX 
I Is 8. 

Cap Nord Ptr EnvironBent,t0 t S** iC Environnent address 
I is available 

Ja Get_Env_strlng t If Available, Get a string 


} If not, 

Hov AX,CSi[2Ch] I Get Environaent address 

Hov Nord Ptr EnvironaenttAX i Store Enviconaent address 


Ce t.Cnv.st r 1 ng i 

Lea 

Hov 

Nov 

Hov 

Nov 

Nov 

Xor 

Push 


DI, Snv_string_buffer 
61, Herd Ptr Env.offaet 


I Address of buffer into 01 
Current Environaent Offset 
into SI 

AX, OS t Get OS into AX 

E8,AX I And put It in SS 

AX, Word Ptr Environaent >Oet Environaent Segment Addr. 


08, AX 
CX,CX 


Put it into DS 
aear CX to S 
Save SI on stack 


Mext_bytei 

Cap 

Je 

Inc 

Inc 

Jap 


End_env_Btrlngt 

Pop 

cap 

Je 


Byte Ptr(81I,00 

} Check for End of Environaent 
t String 

Bnd_env_Btting 

J If found, break out of loop 

CX 

J Add 1 to count 

81 

} Point to next byte 

Hext.byte 

1 Loop back to check next byte 

61 

1 Restore 81 froa stack 

a,i 

} If CX is 0 

Bnd_Find_Env_strin9 

) Nothing to move, goto finish 


(Figure D continues i 


K MAGAZINE 
GUARANTEES 
IN-DEPTH 
REVIEWS 



PC MAGAZINE knows that it’s 
not easy finding out what’s new, 
tsetter, faster, quieter, cheaper, 
more compatible or more 
expandable. That’s why a sub- 
scription to PC MAGAZINE is 
the best way to stay abreast of 
what’s available for IBM MS- 
DOS systems. 

PC MAGAZINE’S editors and 
columnists keep you fully 
informed about what you can 
expect from PC products— and 
which are the best for the busi- 
ness tasks you have to accom- 
plish. And, when you have to 
solve applications problems, 
we’re there to back you up. 

You’ll find the clearly written 
product reviews and evaluations 
by PC Labs — the only indepjen- 
dent state-of-the-art testing facil- 
ity in computer publishing — 
helpful solutions to complicated 
applications and a resource that 
will help you purchase PC prod- 
ucts for your business with confi- 
dence. 

Bring the most experienced 
and sought-after staff of PC pro- 
fessionals into your office 22 
times a year with PC MAGA- 
ZINE. Subscribe today and save 
up to 62% off the annual single- 
copy price! 

One year — 22 issues — only 
$27.97 SAVE 57% 

Two years — 44 issues — only 
$49.97 SAVE 62% 

Call toll-free 1-800-852-5200 
for faster service. 


PROTECT 
YOUR COPIES 
OF PC 
MAGAZINE 


Make your collection of PC Magazine 
0 handsome addition to your olrice or 
home— one/ prated and organize your 
copies for easy reference! 

PC Magazine Binders and Coses ore 
mode of durable, luxury-look leather- 
ette over quality binder board. Custom 
designed for PC Magazine, every 
order receives FREE transfer foil to 
mark dates and volume numbers. 


FOR MST SERVICE CAU 
TOU-FREE 1-800-972-5858 


MAGAZINE BINDERS 


Hold your 
issues on 
individuol I 
snop-on ' 
rods. 

$8.95 each; 

3 for $25.75; 
6 for $48.75. 


OPEN 
BACK 
CASES 

Store your copies for 
individual reference. 

$795 each; 3 for $22.95; 6 for $43.95. 



PC MAGAZINE 


P.O. Box 5120 • Philodelphio, PA 19U1 

Pleose send □ Binders □ Coses Quantify 

Payment enclosed $ * Add$l per order for 

po^age & handling. (Outside USA, odd $2.50 per unit 
ordered, US currency only.) 


Charge my: 

□ Amex 0 Visa 

□ MC (Minimum order $10.) 









* PA rviidanh odd 6% lolet tax. 


PRODUCTIVITY 


PC LAB NOTES 


tot{ buffer.offeet ■ 8 ; TRUE t env.oCfset-t^ }( 

/* Copy 2 bytes fcon the envlconaent offset in the Environment 

* segment! to the buffer.of f set in the Environment string buffer. 

.^move( 2, env.offset. Environment. 

env_string_buffer {buffcr.offset] . .showdsO ) i 

/* If s Non^sero ebsrseter was found and placed in the current 

* offset in the buffer, loop back for another one. 

V 

if (env_string_buffer [buffer.offset] ) ( 
buf f er.of f set** t 
continue) 

) 

/* We must have found a Sero to get this far without looping back. 

* Xf-buffer_offset is Zero, the 1st character found was a Sero and 

* we ace at the end of the Environment strings • return FALSE. 

•/ 

if{ Ibuffer.offset) 
return FALSE) 

/■ Otherwise. We have found the end of a string, so increment the 

* Environment offset by one to point to the next one for next time. 

* Then return TRUE (TRUE that we did NOT find the end of the 

* Environment strings. 

•/ 

anv_offset++) 
return TRUE) 


/* UFPSRO •••***••*••••*•**••••******•**••**•*•*•••*•/ 

/• Oppeccases the string passed by calling the standard library function, 
* TOOPPERO. which returns the uppercase version of a single character. 

•/ 

upper (string] 
char •string) 

{ 

/• A simple ‘FOR* loop in Ct 

• Nothing is initialised. 

• Loop as long as the character pointed to by string is net a Zero 

• (a NULL*'tetminatoc) . 

• Then increment the pointer to point to the next character. 

*/ 

foc( ) ‘string) string++) 

/• For each character, call TOUPPERO to return the uppercase 
• version of the character, and set the character to i-t. 

V 

•string ■ toupper (•string) i 


•if NSC 

/• _SH0WDS() ••••••••••••••••■ 

/• Returns OS register value. 


unsigned _showds() 

{ 

struct SREGS sagregs) 

Begtead(ssagreg8) ) 
return segregs.ds) 

•endif 

/•• •••••• 


End of Readenv 


(FigureCendst 


To modify the script for DOS 3,0 and 
3.1, make the changes to line I shown 
here: For IX)S 3.0 line 1 should be 

E F2C 3E 

For DOS 3. 1 line 1 should be 
E Dll 3E 

TESTING YOUR CHANGES To test 
your changes .simply reboot your machine 
with the diskette containing the newly 
modified COMMAND.COM program. 
This removes any programs (including 


memory-resident programs) from memory 
that might change the test results. Then run 
TESTENV.BAT. 

TESTENV.BAT, shown in Figure l,is 
a batch file 1 created to test the size of your 
environment. You can run it at any time, 
whether or not you have expanded your 
environment size. TESTENV calls upon a 
second program, ENVCOUNT.COM, 
which counts the number of bytes of space 
being used in the environment. The assem- 
bler listing for ENVCOUNT (use either 
the IBM or Microsoft Macro Assembler) is 
shown in Figure 2, and a BASIC program 
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Amdek’s new flat screen monitor 


The latest in monitor 
technology is the flat 
screen. And, naturally, 
one of the first manufacturers to use this technology is the 
leading independent supplier of monitors— Amdek. 

Our new flat surface monitor features a 12" screen with 
dynamic focusing capabilities. And because Amdek doesn’t 
cut comers, the 410 will provide you with consistent resolu- 
tion from comer to comer. That means text will be crisp and 
clear no matter if it's displayed in 
the far upper right portion of the 
screen, or precisely in the middle. 

What’s more, depending on the 
software, the 410 can display up to 
132 columns by 25 lines of text, giv- 
ing you increased spreadsheet 
capability. Plus, you can choose a 
green, amber or white CRT— 
whichever is most pleasing to your 
eyes. A non-glare nylon mesh screen 


adds to easy-viewing, 
high-contrast display. 
And the attractive 
cabinet styling is aesthetically compatible with the IBM PC— 
and will actually complement any office setting. In addition, 
the unusually small footprint saves valuable desk space. 

The Price? It won’t leave you flat broke. Because the flat 
surface screen 410 costs less than BM monitors. Plus Amdek’s 
exceptional warranty makes sure that you won’t be flat 
out of luck. It’s three full years on 
the CRT, and two years on all other 
parts and labor. Our flat surface 
screen 410 works perfectly with the 
BM XT and AT personal compu- 
ters, as well as their compatible 
clones. So, it’s the ideal monitor for 
many business and educational 
applications. With its styling, 
features and price, the 410 is flatly 
the best bargain in monitors today. 


won’t leave you flat broke 




Clearly the fittest in monitors. 


2201 Lively Blvd.. Elk Grove Village, IL 60007, Phone: .^12/.L64-I1S0 
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LIPS 10 is emerging as the champion in Laser Image 
Printing Systems. As a second-generation printer, it 
beats all contenders to the punch. In value, as well as in 
performance. 



It gives you a 10 page per minute print 
speed. That’s 25% faster performance than 
the 8-count of first generation laser printers. 
Want endurance? It delivers up to 600,000 
pages during its long life cycle — six times 
longer than the leading challenger. That 
means, you can count on its low cost of 
ownership. 

LIPS 10 goes the distance. It’s made to print 
15,000 pages per month, surpassing the 3,000 pages per 
month of its competitors. 


CJTOH 

CIE Temriinals 

CIE luminals, Inc. 

2505 McCabe Way, Irvine, CA 92714 
Iblepbone: (714) 660-1421 (800) 624-2516 


You also get the style you’re looking for. A big round of 
fonts and graphics. And PC software compatibility with 
three emulations that lets it take on the most popular 
applications. Plus, a smart panel that features a 40- 
character English text LCD display for ease of use. 

The LIPS 10 laser printer. Compared to all others, it’s 
clearly the champion. 
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PC LAB NOTES 


Push 

Hov 

Add 

Inc 


Word Ptr eSiBnv.offs 


} Sav* count on stack 
I Put SI offsat into AX 
I Add nunbai of bytes found 
; Add one 

!t«AX } Set Env.offset for 
I current BnrlroraBent offset 


Ud 

Rep Hovsb 

Hov 
Pop 


} Clear direction flag for forward nove 
} Copy Bytes frost Environaient to buffer 


Byte Ptr BSt{Dl),B 
CX 


End_ Pi nd_ Bnv_ St r 1 ng I 

Hov AX, BS 

Nov 06, AX 

Ret 


; Set last byte to sero 
] Restore count froa stack 


1 Set Data Segment back into 

2 OS 

j Return to caller 


Upper t 

t Uppercases the Null-terminated sti 


Push 


61 


Uppcr.Another > Chip Byte Ptr (SI], • 

Je End^upper 

Xor Byte Ptr[81|,32 

inc SI 

Jmp Upper.Another 


End. upper i 


81 


ing pointed to by SI 

2 Save SI Pointer 

; If NULL 

1 Get out 

2 Uppercase the character 
2lncreaent 8l to next character 

1 Uppercase the next character 

2 Restore SI from stack 


Label By 
Ends 

End Entry 


2 End of program 


2 End of Readenv.asB 


(FinurtDfndsi 


that will create ENVCOUNT.COM when 
you run it once is shown in Figure 3 . These 
and other programs in this column are also 
available without charge for downloading 
by modem, as explained in the sidebar 
“Downloadable Lab Notes.” 

TESTENV operates in this way: it cre- 
ates a series of temporary environment 
strings to attempt to Hll up environment 
space. Then ENVCOUNT is run to tell 
you how much space is used. I’ve set TES- 
TENV to add up to 1 280 bytes of strings to 
the environment here, which wilt be suffi- 
cient under DOS 2.0-3. 1 (where you can't 
have more than 992 bytes in the environ- 
ment). For testing larger environments un- 
der DOS 3.2, simply add some additional 
string initializations (G,H,I, etc., or 
10,11,12, etc.). You won’t damage any- 
thing by trying to overflow your environ- 
ment. 

ENVCOUNT.COM counts the number 
of bytes actually occupying the environ- 
ment. After counting, it prints the mes- 
sage: "The Environment is currently us- 
ing: XX bytes,” where XX is the number it 
counted. You can use ENVCOUNT either 
as a separate command at the DOS prompt 
or invoke it automatically by running TES- 
TENV.BAT. 


■ Only a few of today’s 
popular programs take 
advantage of the DOS 
environment. 


CONCLUSIONS Only a few of today’s 
popular programs take advantage of the 
DOS environment. Most of the new Mi- 
crosoft languages do so, including Micro- 
soft C, QuickBASIC, and some of the lan- 
guage utilities, but many more 
applications programs should. 

1 hope that this article and its related ex- 
amples will have shed some light on the 
environment and how it is used. I’m look- 
ing forward to seeing new uses for the en- 
vironment. and perhaps software authors 
as well as PC Magazine's power users will 
begin to make greater use of it. 5B 


Richard Hale Shaw is a microcomputer 
consultant and software engineer who 
works in Louisville. Kentucky. 


FOR RETAILERS 
ONLY: 

BECAUSE 
YOU SELL 
ONE OF 
THESE... 



YOU SHOULD 
SELL THIS... 



Bring PC MAGAZINE, the 
“silent salesman,” into your 
store and provide your cus- 
tomers with clearly written com- 
parative reviews of the hardware 
and software you carry! 

Knowledgeable PC users turn 
to PC MAGAZINE 22 times a 
year for in-depth evaluations 
conducted by PC Labs, the pub- 
lishing industry's only indepen- 
dent product tester. 

Increase the sale of your 
inventory and earn additional 
profits with PC MAGAZINE. For 
more information on how you 
can sell the profit leader, call 
(212) 503-5380 or write: 

Carol Benedetto — 

Retail Sales & 

Marketing Manager 
Ziff-Davis Publishing Company 
One Park Avenue 
New York, NY 10016 
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Order Status. 
Technical & Other 
Info. (602) 246-2222 


Call for programs 
not listed 



rAREHOUSE^ 

Tl 

[ DATA n 

^ PRODUCTS ^ 



SPECIAL 

WORD PERFECT 

$195 


TOLL-FREE ORDER LINE 1-800-421-3135 

FREE SOFTWARE! FREE SOFTWARE! FREE SOFTWARE! 

Purchase over $100 and receive one of these disks absolutely FREE! Purchases over $250 get two free disks, over $400 get three, or 
get all four disks when your purchase is over $500! 1 ) MIXED BAG — A great assortment of utilities and games all packed on one disk. 
2) PC-WRITE — Try this famous feature packed word processor. It's a winner! 3) FONT-SET — Lets you set popular fonts like bold, 
underline, etc. on most late model printers from Citizen. Epson. NEC, Okidata. Panasonic. Star. Toshiba, etc. You can even use your 
printer like a typewriter' 4) A8C-LIST — Great mailing list program! Sort on any field, do qualified searches, print reports and mailing 
labels, and more' 


DATA BASE MANAGERS 


Clipper S335 

Clout 2 Call 

Condor III 310 

Knowledgeman II Call 

Powerbase 2.2 212 

Q4A Call 

Quickcode 138 

Quicksilver 295 

Quickreport 138 

Revelation 469 

R Base System V 345 

WORD-PROCESSING 

Easy Extra 88 

Microsoft Word 252 

Multimate Advantage Call 

Peachtext 5000 145 

Volkswnter3 139 

Webster Spellcheck 37 

Wordstar 162 

Wordstar Propac 233 

Wordstar 2000 233 

Wordstar 2000^ 278 

SPREADSHEET 

Microsoft Multiplan 100 

Spreadsheet Auditor 3.0 82 

Supercalc 4 Call 

VP Planner 49 

ACCOUNTING 

BPI AP, AR, PH, GA 299 ea. 

Cyma Call 

Dac Easy Accounting 39 

Dollars & $ense 94 

Managing Your Money 30... 108 
INTEGRATED 

Ability 59 

Enable 312 

Smart Software Call 

COMMUNICATION 

PROGRAMS 

Carbon Copy 115 

Crosstalk 89 

Remote 89 

Smartcom 11 83 

GRAPHICS 

Chartmasier . 199 

Energraphics2 0 269 

In-A-Vision 275 

Microsoft Bus Mouse 106 

Microsoft Chart 164 

Microsoft Serial Mouse 119 

Newsroom 31 

OPTI Mouse W/OR Halo II . . . 106 

Printshop 33 

Signmaster Call 

PROJECT MANAGER 

Harvard Total Project 262 

Microsoft Project 219 

Super Project Plus Cali 


Timeline 2.0 $209 

EDUCATIONAL 

Flight Simulator 28 

Turbo Tutor II 25 

Typing Tutor III Call 

LANGUAGES 

Lattice C Compiler 242 

Microsoft C Compiler 249 

Microsoft Fortran 4 0 255 

Microsoft Macro Assembler ... 84 
Microsoft Pascal Compiler ... 166 

Microsoft Quick Basic 55 

Ryan McFarlan Fortran 305 

Ryan McFarlan Cobol 479 

Turbo Pascal w/0087 ♦ BCD . . 55 
UTILITIES 

Copy fl PC 19 

Copywrite 39 

Desqview 55 

Double Dos 30 

Fastback 85 

Graph in the Box 55 

Homebase 39 

Microsoft Windows 55 

Norton Utilities 3.1 48 

Prokey 4.0 70 

Sidekick (unprotected) 47 

Sideways 3.1 36 

Superkey 56 

Traveling Sidekick 39 

XTree 27 

ACCESSORIES 

Copy 11 PC Board 75 

135 watt power supply 59 

Mini Micro Parallel 

Print Buffer 69 

Masterpiece 88 

Masterpiece Plus 113 


INCREDIBLE VALUES 

Nationally advertised boards for 
IBM PC and most comjuatibles 


at give away pnces. 

Keyboards (similar 

to 5151) $79 

Monochrome Board w/pnnter 
port (similar to Hercules 

Graphics) $79 

Expansion Board 

0 to 576K $42 

Multifunction Board w/game 
port (similar to AST 

SIX pack) $79 

Four Drive Floppy 

Controller $39 

Color Card w/o printer 

port $69 

Color card w/prinler 
port $79 


HARD DRIVES 

Bernoulli 20 MB w/cont Call 

Fitecard 20 MB 555 

Maynard 20 MB Hard Card . . . Call 
Plus Hardcard 20MB 665 


Seagate 20 MB Int. w/cont. . . $369 


Seagate 30 MB Int. w/cont 479 

Seagate 30 AT Int Call 

Tandon 20 MB Hardcard 429 

KEYBOARDS 

Keytronics 5151 162 

Keytronics 5153 269 

PRINTERS 

CANON LASER 1939 

CITIZEN 

MSP-tO 279 

MSP-t5 379 

MSP-20 315 

Premiere 35 Daisywheel .... 459 
EPSON - Call on all models 
FUJITSU 

DX2100 Parallel Call 

DL2400 Ser/Par Call 

LASER IMAGE 2000 Call 

NEC 

NEC P5XLP 1095 

NEC P7 Parallel 619 

NEC 8850 1059 

NEC P6 Parallel 439 

OKIDATA - Call on all models 
PANASONIC 

1091- 1 259 

1092- 1 329 

1592 425 

KXP3151 399 

STAR MICRONICS 

NP10 Call 

NB15 975 

NX10 232 

SG15 365 

SR15 585 

TOSHIBA • Call on all models 
MONITORS 

AMDEK 410 Amber 157 

AMDEK 600 395 

Magnovox Color RGB Call 

Multitech Color RGB 299 

Princeton Max 12 159 

Samsung TTL Amber 72 

Samsung TTL Green 70 

EGA MONITORS 

AMDEK 722 502 

NEC Multisync Call 

Packard Bell EGA 450 

EGA BOARDS 

Everex Enhancer EGA 235 

Paradise Auto Switch 

EGA Card 359 

Quad EGA Plus 349 

STB EGA Plus Call 

Vega Deluxe Call 

Vega Video 299 

RAM 

64K 150NS(setof9) 10.50 

256K 150NS(selof 9) 27 

256K 120NS (set of 9) Call 

MODEMS 

Everex 300/1200 120 


Hayes 1200 Cali 

Hayes 1200B Call 

U.S. Robotics Courier 2400 . . $349 
U S Robotics Passwd 1200 .. 180 
BOARDS 

AST Advantage Premium .... Call 

AST Premium 359 

AST Sixpac (384K) Call 

Hercules Color Card 145 

Hercules Graphics ♦ 182 

Intel Above Boards Call 

J Lazer (Tall Tree) Call 

J Ram III (Tall Tree) 159 

J Ram III AT (Tall Tree) 199 


COMPUTERS 


AZ TURBO PC 

IBM Compatible Computer. 
4 77 or 7 47 key selectable. 


keyboard. 640K. dual 
drive. 150 watt power 

supply 620 

or with 20 MB Seagate 
Harddrive 989 


6 month limited warranty 


AZ TURBO AT 

IBM AT Compatible. 512K. 6 & 8 
MHZ. keyboard, graphics card, 
mono monitor. 220 watt power 
supply. MS/DOS 3.2 
GW Basic 1350 


AST 286 

PREMIUM COMPUTER 
512K. expandable to 2MB on 
the system board. RT enhanced 
style keyboard, parallel, serial 
and clock. 1.2 MB floppy disk 
drive. 7 expansion slots. 2 32 bit 
fastram slots. DOS 31 & Basic 


1 year warranty 1750 

Sharp Portable Call 


TERMS: Shipping on most software is 
$5 00 A2 orders *6.7% sales tax Per- 
sonal check/company check - allow 
fourteen (14) days to clear We accept 
purchase orders from authorized insti- 
tutions for 35% more than cash price 
All returns are subject to our approval 
There will be a 20% restock fee Mini- 
mum phone order $50 All prices are 
subject to change 


No Charge for Master Card or Visa 



We do not guarantee compatibility 


TOLL-FREE ORDER LINE 1-800-421-3135 

WAREHOUSE DATA PRODUCTS 

2701 West Glendale Ave. • Phoenix, AZ 85051 


Phene Hours: Monday. Wednesdays Thursday 
7 am-9 piti; Tuesday 6 Friday 7 am-S pm: 
Saturday 9 am-5 pm. MST 
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■ PROGRAMMING/UTILITIES ■ JEFF PROSISE 

Instant acxess 

TO DIRECrrORIES 


Popping up the directory listing of any drive from within a running applications program is no 
mean feat, butXDlR.COM makes it easy. 


M emory-resident utilities are at 
once the most despised and the 
most beloved PC programs. Not 
even their best implementations are com- 
pletely satisfactory, as evidenced by the 
spectacular system crashes that sometimes 
result when you try to install one right after 
another. Despite such mishaps, however, 
TSR (terminate-but-stay-resident) pro- 
grams are still the most reliable way we 
have to live beyond the means of an oper- 
ating system designed to single-mindedly 
process only one job at a time. Utilities like 
the pop-up notepad and calculator have re- 
shaped the way we organize our computer 
desktop. 

XD1R.COM is in one sense a classic 
example of a program that attaches itself to 
the operating system via DOS interrupt 
27h. XDIR allows you to pop up a window 
at any time (well, nearly any time), even 
from within a mnning applications pro- 
gram, and browse through the contents of 
the directories and subdirectories on any or 
all of your disks. To do this, however, 
XDIR must utilize DOS services in a way 
very unlike most TSR programs. Many of 
the same techniques that went into pro- 
gramming SideKick are present in XDIR. 
It’s one of the few files that get loaded on 
my PC every time I boot it up. (It’s also 
completely SideKick compatible, provided 
it is loaded before SideKick — a claim that 
only a handful of utilities like itself can 
truthfully make.) 

USING XDIR Details on downloading 
XDIR by modem from the PC Magazine 
Interactive Reader Service are given in the 


accompanying sidebar. The assembler 
source code is shown in Figure 1 . If you 
have neither a modem nor an assembler 
and simply want to get the utility. Figure 2 
contains a BASIC program that will auto- 
matically create XD1R.COM for you. 
(The advantage of going the assembler 
route is simply so that you can later modify 
the program.) The program uses 7840 


bytes of memory, though the .COM file is 
a more-typeable 1442 bytes. 

You load XDIR once, either at the be- 
ginning of a session or through your 
AUTOEXEC.BAT file. Subsequently 
pressing the Alt key in conjunction with 
the period key will call up a blank window 
with a blinking cursor on the topmost line. 
If you then Enter any legal and existing 


tXOiR.cON foe the 

IBM Personal Computer 

1986 by Jeff Prosise 

code segment para public 'code' 


assume cat code 


org 

Iflh 


begin: jmp initialize 

igoto initialization code 

copyright 

db 'Copyright 1986 Slfi 
db 

-•Oavis Publishing Co.*»lAh 
iglobal directory filespec 

global 

do8_segment 

dw 7 

iDOS segment 

busy flag 

dw 7 

toffset of DOS BUSY FLAG 

progEait_Btatu8 

db 0 

tXDIR processing status 

flag_13h 

db e 

{Status of interrupt 13h 

requeat.flag 

db 0 

{Status of processing request 

adapter 

db 2 

{0 - HDA, 1 - CGA, 2 • EGA 

video aegment 

dw 0B800h 

{Video segment address 

video page 

db 7 

{Current video page 

border attr 

db 4Fh 

{Window border attribute 

test attr 

db 0Fh 

{Window text attribute 

video address 

dw 7 

{Window start address 

curaor_mode 

dw ? 

{Cursor shape 

cursor pos 

dw 7 

{Cursor position 

maxlen 

db 7 

{maximum input string length 

max_page 

db 7 

{number of highest directory page 

dir page 

db 7 

{current directory page 

end_flag 

db 7 

{Status of text write routines 

error flag 

db 7 

{Critical error status 

default cursor 

dw 0607h 

{default cursor shape (color) 

addr 6845 

dw 7 

{CRT Controller base address 

search_attr 

dw 0 

{file search attribute 

^th 

dw 0 

{pointer to pathname buffer 

dta 

dw 64 

{pointer to Disk Transfer Area 

screen_buff er 

dw offset initialize 

{pointer to screen buffer 

text.buffer 

dw offset inltlalize4l536 ipointer to filename buffer 

keyboard int 

label dword 

{Old Interrupt 9 vector 

old9h 

dw 2 dup (7) 

timer int 

label dword 

{Old interrupt ICh vector 

oldlch 

dw 2 dup (7) 

bdisk int 

label dword 

{Old interrupt 13h vector 

oldl3h 

dw 2 dup (7) 

bp int 

label dword 

{Old interrupt 28h vector 

oid2Sh 

dw 2 dup (7) 

ol<i_dta segment 

dw 7 

{Old DTA segment address 

old_dta offset 

dw 7 

{Old DTA offset address 

old24h_ segment 

dw 7 

{old interrupt 24h routine segment 

old24h_off set 

dw 7 

{Old interrupt 24h routine offset 

enable.values 

db 2Chr2eh,2Dh,29h 

{Values to enable CGA output 

(continues) 


Figure 1 : The assembly language lislingforXDIR.COM. 
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■ PROGRAMMING/UTILITIES 


RX for DIREX 

A number of readers have correclly 
noted that Steven Holzner's DIR- 
EX.COM (Programming/Utilities, 
Volume 6 Number 1 ) does not have the 
ability to handle files that are larger than 
62K properly. Corrected versions of 
DIREX.COM. DIREX. ASM, and 
DIREX.BAS can be downloaded from 
the PC Magazine Interactive Reader 
Service, or you can make the necessary 
changes to these files manually, as de- 
scribed below. 

For D1REX.COM. use DEBUG to 
change F8 to F4 at the two addresses 
shown, as follows: 

DEBUG DIREX.COM 

E 535 F4 
E 55D F4 

W 

Q 

For DIREX. ASM. all you have to 
do is change the line 

MOV CX.62*1024 

near the bottom of page 300 in the print- 
ed listing to 

MOV CX, 61*1024 

Similarly, on page .301 of the listing, 
change 

CMP BYTES_READ, 62*1024 
to 

CMP BYTES-READ.61*1024 

For DIREX.BAS, change the 248 in 
the sixth column of lines 1 630 and 1680 
to 244 and correspondingly change the 
line checksums (column 9) for these 
lines to 1061 and 962, respectively. 
The overall program checksum (line 
270) must be decreased to 197795 to re- 
flect the changes abrrve. 

Our thanks to Bob Pirko of New 
York for these patches, and our apolo- 
gies to readers who were inconven- 
ienced. — Ed. 


«rctext 

db 2Ah.2Eh,lEh 
db 'No Piles Found* 

8 

i 

(Execution 

cones here thru interrupt 9 

every time a key is pressed or released. 

keyboard 

pioc near 



sti 

(set interrupt enable flag 


push ax 

(Save AX 


in al.66h 

(get scan code froa keyboard 


oip al,52 

(was the key pressed? 


jne kb 2 

(no, then exit to nornsl handler 


BOV ah , 2 
int l«h 

(Check shift key status 


test al,8 

(is the Alt key pressed? 


je kb2 

(no, then exit 


call kb reset 

(reset keyboard, issue EOI 


pop ax 

(restore AX 


cap progran status, 1 

(XOIR routine already active? 


jne kbl 

(yes, then don't est request flag 


BOV request flag,l 

(set request flag 


tret 

(end Interrupt routine 

kb2: 


(restore AX 


jnp keyboard_int 

(goto original keyboard routine 

keyboard 

) 

endp 


1 Interrupt 

ICh handling routine. 


tiner 

pcoc near 



pushf 

call tlBer.int 

(Call original routine 


csip request flag,l 

(request flag set? 

(no, then exit 


je tlaerl 


push es 
push dl 

(save ES and DI 


BOV esrdos segaent 

(get DOS se^Bcnt in ES 


BOV di,busy_Clag 

(address of DOS BUSY FLAG in DI 


cap byte ptr esrldi],! 

(DOS service currently active? 


pop di 
pop es 

(dean up the stack 


Ine tinerl 

(yes, then we Bust wait 


cap flag_13h,l 

(BIOS disk service active? 


jne tinerl 

(yes, then don't interrupt it 


BOV al,29h 
out 29h,al 

(issue £01 to 82S9 PIC 


BOV request.flag, ■ 

(reset request flag 


call directory 

(invoke directory routine 

tiserl ! 

tret 

(done - exit 

tiser 

; 

endp 


j 

j Interrupt 

13h handling routine. 


bdisk 

proc near 



inc flag_13h 

(set 'busy* flag 


pushf 

call bdl8k_int 

(Call original routine 


dec flag_13h 
iret 

(Clear flag 

bdlak 

» 

endp 


j 

(Interrupt 

28h handling routine. 


i 

backptoc 

proc near 


pushf 

call bp int 

(Call original routine 


cap request flag,# 

(request flag clear? 



(yes, then exit 


BOV request.flag,# 

(Clear request flag 


call directory 

(execute directory routine 

bpl: 

iret 

(done - exit 

backptoc 

endp 


1 Interrupt 

24h handling routine. 


ioert 

pcoc near 



sti 

(restore interrupts 


BOV error flag,l 

(set external error flag 


BOV al , 9 

(tell DOS to ignore the error 


iret 

(give control back to DOS 

ioerr 

1 

endp 

(OIRECTORV 

is called by other routines 

to pop up and control the wlixdow. 

directory 

pcoc near 



mov progcan.status, 1 

(set prograa active flag 


sti 

(enable interrupts 


push ax 
push bx 
push CX 
push dx 
push si 
push di 

(save registers 

(f-'iKure ! aHtiinufSi 
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push ds 
push os 
push cs 

}set 06 to the code segment 


assume dstcodc 
push cs 
pop es 

;aet BS to the code se^aent 

surt 

the current video mode is a test mode. 


mov ah, 15 

iget video mode and page 


cmp al,2 

tmode 27 


je dirl 

jyes, then continue 


OBp alf3 

;mode 37 


}e dirl 

;yeB, then continue 


cmp al,7 

(mode 77 


je dirl 

lyes, then continue 

Mitt 

mov program_Btatus,S 

rdear status flag 


pop es 
pop ds 
pop di 
pop si 
pop ds 

^restore registers and esit 


pep es 
pop bs 



pop as 
ret 


;S«vt video peiMetere tbet nust be used 

now or restored later. 

dirli 

mov video_page,bh 
mov ab«3 

/save current video page 
tget cursor stode 


int llh 


mov cursor_siode,cs 

isave it 


call cursor address 

;got cursor address from CATC 


mov cursor pos,as 

fsave it 


cld 

fclear DP for string operations 

I Save the 

screen contents and open the directory window. 


cap adapter,! 
jne dir3 

call disable cga 

idisable video if CGA installed 

dir2i 

call save screen 

I save memory to be overwritten 


call open_wlndow 
cap adapter,! 
jne dlr3 

;draw window to the display 
ire-'enablc OGA video 


call enable.cga 


jSet the OTA and interrupt 24h vector to 

areas inside XDIR. Then get a 

^directory 

path string from the keyboard 

dir3t 

call ioset 

iset OTA and 24h vector 

dir4 1 

mov di,path 
mov ds,l2tAh 

jpoint Dl to directory path buffer 
(specify input line location 


mov cl, 59 

(Specify MS length of 59 


call readln 
ap al ,27 

iget path string from keybard 
(was BSC pressed? 


jne dirS 

ino, then continue 


jmp escape 

(BSC was pressed - esit 

dirSi 

push cs 

(save character count 


mov ah,l 
mov cb,2th 
int 1th 

(hide the cursor 


pop cs 

(retrieve count 


mov ds, offset global+1 

(point OX to test 


or cl, cl 

(any characters entered? 


je dir7 

(yes, then skip ahead 


ap byte ptr (dl-l),*\' 
jne dirt 
dec dl 

(is last character a backslash? 

(no, then ai^nd backslash to path 
(decrement path string pointer 
(append '\*.*' test to path 

dirSi 

lea si, global 
mov cs,S 



lep movsb 



mov ds,path 

(point DX to path string 

iftead filename information from the specified directory. 

dir7i 

call get.dir 
mov dlr_page,t 

(read directory inforMtion 
(initialise page number 


or cs,cs 

(any files found? 


jne dlr» 

(yes, then continue 

iNo files 

were found - print message and 

return to input loop. 


mov ds,t721h 

(set cursor position 


lea si,errtest 

(point SI to error message 


call wcite_string 

call getkey 

call clear input line 

(write error message 
(wait for a keypress 
(Clear input line 


call clear window 

(then clear the window 


jmp dir4 

(loop back for another try 

lOne or more files were found. Display 

them and look for keystrokes. 

dirtt 

all write.dir 

(write one directory page 



(Figure 1 awoimesi 


pathname, you'll get a listing of the files in 
that directory. The window can display 40 
filenames at a time. If there are more than 
40 files in the directory, the first 40 are ex- 
hibited initially and the entire list can be 
examined using the PgUp and PgDn keys 
to move backward and forward. Up to 360 
filenames can be read in and buffered. 
Filenames beyond that limit are ignored by 
the program. 

Pathname specifications follow the 
standard IX)S format. To view contents of 
the root directory of drive A;, for example, 
simply type A : or A : \ at XDIR's input 
prompt. You could examine the contents 
of the subdirectory DISKUTIL located 
several levels down from the root directory 
on the C: drive like this: 

C : \UTIL\PCMU)ISKUTIL 

Any reachable directory is a valid target 
forXDlR. 

When you’re finished with a directory 
listing, press the Esc key once to clear the 
directory window and retiun to the input 
prompt. At that point, you can either enter 
another pathname and start another search 
or press Esc again to close the window and 
return to the interrupted applications pro- 
gram. Pressing the Esc key by itself while 
typing a pathname will also close the direc- 
tory window. 

You can obtain a listing for the current 
working directory simply by hitting the 
Enter key with the input line empty. No 
pathname is required. XDIR shows only 
“normal” files, i.e., those that aren't hid- 
den and ate neither system files nor subdir- 
ectories. If that doesn't suit your needs, 
one small change with DEBUG will allow 
the program to display any or all files 
found, regardless of their attributes. That 
process will be outlined later. 

If you request a search of a directory 
that contains no files, XDIR will respond 
by printing the message “No files found” 
inside the window. Simply pressing any 
key will then return you to die input line. 
Note that the same message is issued if you 
specify an illegal or nonexistent pathname, 
or if you accidentally attempt to read a di- 
rectory from an empty drive. The press of 
any key will let you recover from the error 
unscathed. To use XDIR in parallel with 
SideKick, just be sure to load XDIR first in 
accordance with the exhortation in the 
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SideKick manual. XDIR should coexist 
peacefully with most software, including 
other programs like itself. 

A TSR TUTORIAL Before examining 
the code for XDIR in detail, it may be use- 
ful to consider some of the general charac- 
teri.stics of terminate-but-stay-resident pro- 
grams. There are basically two kinds of 
memory-resident programs. The garden 
variety don't make use of DOS's rather ex- 
tensive file I/O services; the more complex 
ones do. 

The first kind are relatively easy to 
write, and many examples have appeared 
in this column. Typically, these programs 
take over the keyboard interrupt and lie 
quietly in memory until a certain combina- 
tion of keys triggers them into action. In 
the interests of simplicity and brevity, the 
utility is normally written so that control is 
blindly transferred to the memory-resident 
routine, without checks to ensure that criti- 
cal system functions aren't under way. 
Usually that's ju.st fine. The programmer 
assumes that the user is knowledgeable 
enough to know not to pop up a window 
during the middle of. say. a disk format- 
ting process, when an interruption might 
result in an improperly initialized disk. 
These utilities do their job. get in and out 
quickly, and do nothing more fancy than 
sending a few printer control codes or sav- 
ing a screen for later recall. They're short, 
straightforward, and useful, if somewhat 
inelegant. 

Then there are programs like Borland's 
SideKick. SideKick does everything a 
memory-resident utility isn't supposed to. 
from stealing a whole block of interrupts to 
accessing the disk. From a user's point of 
view, what separates SideKick from the 
rest of the pack is that it reads and writes to 
disk Just like a normal application. From a 
programmer's perspective, that means it 
makes unrestricted use of DOS interrupt 
2lh services. 

Unless some special precautions are 
taken, the DOS services provided through 
interrupts 2 1 h. 25h, and 26h can't be used 
from within a memory-resident utility. To 
use one is in all likelihood to crash the sys- 
tem hard. Yet programs like SideKick (and 
DOS's own classic. PR1NT.COM) are 
proof that there must be some way to do it. 
There is. and the Rxitwork required to pull 


dlrU: 

call ^etkey 


iwait for a keypress 


enp al .0 


(extended code entered? 


je dirll 


jyes, then branch to handler 


emp all 27 


;E8C pressed? 


3ne dlrlB 


(no, then ignore keypress 


call clear_input_line 
call clear window 


(Clear window and loop back 


jmp dir4 



dirllt 

enp ah.Sl 


(PgDn pressed? 


jne ditl2 


(no, then continue testing 


inov al.dit.page 


(last page displayed? 


asp al .vax.page 
je dlrl0 


(yes, then ignore keypress 


inc dir paQe 


(advance page number 


call clear window 


(dear window 


jsip dir9 


(go back and display new page 

dicl2i 

cap ah, 73 


(PgUp pressed? 


jne dlrl0 


;no, Chen Ignore keypress 


cap dir_page,0 


(first page displayed? 


je dlrl0 


ryes, then Ignore keypress 


dec dir.page 


(update page indicator 


call clear window 


(Clear window 


jitp dir9 


(loop back 

}R«set the 24h vector and OTA addresa, close the window, and exit. 

escape : 

call ioreset 
ctip adaoter,! 
jne escl 


(restore DTA and 24h vector 
(disable CCA video 


call disable ega 



escl; 

call restore screen 


(restore screen contents 


cap adapter,! 
jne e8c2 
call enable.cga 


;re-enable CCA video 

csc2: 

BOV ah, 2 

BOV bh.vldeo^page 

BOV dx,cuc80t_pos 
int Ifh 


(set cursor position 


BOV ah,l 


(then unblank the cursor 


BOV cx,cursor_node 
int 10h 
jmp exit 


(exit 

directory 

t 

endp 



isAVE.SCREEN 

saves the contents of 

the screen that underlie the window. 

tave_screcn 

proc near 

BOV dx,0206h 


(first window row and column 


BOV bl ,video_page 


(retrieve active video page 


xor bh.bh 


(byte to word in BX 




(determine video memory offset 


BOV video address, dl 


(save offset address 


•ov si.dl 


(transfer it to SI 


push ds 


(Save OS 


MOV d8,vldeo_8eginent 
assume dsinothlng 


(then set it to the video segment 


mov dl,Bcreen_buffer 


(point 01 to storage buffer 
(12 lines to save 


BOV cx.12 


savel : 

push cx 


(save line count 


BOV cx,64 


(64 characters per line 


rep BOvsw 


(transfer one line to storage 


pop cx 
add si, 32 


(retrieve line count 

(point SI to next video line 

(loop until all lines are saved 


loop savel 



pop ds 

assume dsscode 


(restore 08 


ret 


(exit 

eave^Bcreen 

1 

endp 



iRESTORE.SCREEN restores the saved 

contents 

of video memory. 

restore.scceen proc neat 




push es 


(Save ES register value 


BOV di, video address 


(point 01 to starting video offset 


BOV es.vldeo^segment 


(point ES to video memory 


mov Bl,8creen_buffer 


(point SI to storage buffer 


BOV cx,12 


(12 lines to restore 

restore ! t 

push cx 


(save line count 


BOV cx,64 


(64 characters per line 


rep BOVSW 


(restore one line 


pop cx 


(retrieve line count 


add dl,32 


(set 01 to next video line 


loop restotel 


(loop until done 


pop es 
ret 


(restore ES 

restore.scieen endp 
t 



iviOEO OFFSET 

calculates the offset 

address 

in video nemory that corresponds 

lAo the indicated row. colusin, and 

video page. 

iBntryi DH.DL - row, colusin 

1 Exiti DI *- offset 

1 BX 

- Video page 



I 

video_of f set 

proc near 


fHxun- / ftmimies) 
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video.offset 

} 

■ov alfies 
•ul dh 
shl dl,l 
xor dhfdh 
add ax»dx 
■ov di,ax 
■ov aZfllRRh 
■ul bx 
add di,sx 
ret 
endp 


itow • 168 

jcoluan * 2 

}byte to word in OX 

;add the results 

isave result in DI 

{length of one video page 

{page * Ififh 

tado result to DI 

rDISABLB_06A 

and EMABLE^OGA disable 

and enable CGA video output. 

dlMbl e.cge 

dlublel t 

dlMble.cga 

1 

tnabl e.cga 

•Mblc.cga 

> 

proc near 
■ov dt|30Ah 
in al,dx 
test al >8 
je disablel 
sub dx ,2 
■ov al*35h 
out dx»al 
ret 
endp 

proc near 
■ov abrlS 
int Ifh 

lea bXfenable.values 
xlat 

•ov dx,3D8h 
out dXfal 
ret 
endp 


{address of Status Register 
{get status 

{Vertical retrace active? 

{no» then wait 
{HSR address in OX 
{value to disable video 
{disable video output 

{get video *060 

iget value to eiuible display 
{Value in AL 
{HSR address 
{enable video output 

iRB.KBSBT resets the keyboard end issues 

an BOI to the 8258 PIC. 


proc near 




in al^Clh 


(get current control value 


•ov ahfSl 


(save it in AB 


ot alfSIh 


(set the high bit 


out €lh,al 


{Send it to the control port 


•ov al.ah 


{recover original value 


out <lh«al 


isend it out 


cli 


{Suspend interrupts 


■ov al( 2 fh 


{load BOI value 


out 2 fhial 


{Send it to the 8259 


sti 


{restore interrupts 


ret 



kb_teset 

1 

endp 



t8B0M_CDRS0R 

sets the cursor to its 

default state. 

show cursor 

proc near 




■ov ah»l 


{interrupt Ifh service 1 


■ov cXfdefault_cursor 


{set scan line definition 


int Idh 


{set cursor shape 


ret 



show.cursot 

1 

endp 



;CUIie0iLJU3ORB86 reads tbs current cursor 

position froa the video controller. 

cursor address proc nest 




■ov dx,addt 6X45 


{get CRTC Address Register port 


■ov al,14 


{OOT register nuBber 


out dx*al 




inc dx 


(point OX to Data Register 


in alfdx 


{read high byte of cursor address 


■ov ah,al 


(save it in AH 


dec dx 


{point OX back to Address Register 


■ov alflS 


{OOT next register nunber 


out dx«al 




inc dx 


{point DX to Data Register 


in alrdx 


(read low byte of address 


and aXflYPPh 


{Strip ‘page* bits froa addtesa 


■ov bl, 8 l 


(then divide by 88 


div bl 




xchg ah^al 


(reverse bytes for proper Cora 


ret 



cutsor^address endp 
} 



;GBTXSy waits for a keypress and returns 

the keycode in AX. 

iBsitt AX - 

key code 



getkey 

proc near 




■ov ahrl 


{Check keyboard buffer 


jne getkeyl 


(juBp if buffer contains a keycode 


int 28h 


{no key pressed - issue int 28b 


Jsp getkey 


{loop back to try again 

getkeyli 

■ov ahfi 


(get keycode froa buffer 


int 16h 






(Figure / continues) 
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it off is the distinction between the two 
classes of resident utilities. 

There are a couple of things to be under- 
stood before embarking on a discussion of 
how DOS routines can be used inside resi- 
dent utilities. The first is why the DOS in- 
terrupts can be executed without discretion 
from a normal application but can't be 
from within an interrupt handler. The rea- 
son is that DOS services are non-reentrant. 
Non-reentrancy means that one routine 
can't call another. 

Normally, of course, the programmer 
has no means of calling one DOS service 
from inside another because once an inter- 
rupt 2 1 h is executed, control of the system 
is revoked until DOS transfers it back with 
an IRET instruction. But if a memory-resi- 
dent program interrupts a DOS service in 
progress (and at any given time a DOS ser- 
vice may very well be in progress) and 
then itself issues an interrupt 2 1 h. the reen- 
trancy problem ari.ses. The roof usually 
won't fall in until the second call com- 
pletes its prtKessing and the resident utility 
tries to pass control back to whatever was 
running when it was invoked, but the colli- 
sion is sure to come and it's sure to be 
messy. 

The .second thing to understand is just 
why DOS routines are non-reentrant. 
When an interrupt 2 1 h is executed, one of 
the first steps DOS takes is to switch to one 
of three internal stacks it maintains. The 
same is true with interrupts 25h and 26h. 
The switch is accomplished by simply sav- 
ing the contents of the SS and SP registers 
for restoration upon exit, then changing 
them to point to an area of memory set 
aside within the operating system's re- 
served workspace. If one routine calls an- 
other. everything that was stored on the 
stack by the first ( like the register values on 
entry) is overwritten by the second. One of 
the items likely to be destroyed is the re- 
turn address of the second routine, which 
was pushed onto the stack by the micro- 
processor when the interrupt instruction 
was pnx;esscd. Thus, when the latter rou- 
tine executes an IRET. control is vectored 
to some random place in memory where it 
was never intended to go. 

Which internal stack is used depends on 
the interrupt number and. for interrupt 
2lh. the function number. Interrupts 2.Sh 
and 26h always use the same stack. Inter- 


c*t 

fcxit with keycode in AX 

9 *tk«y endp 

1 


lOPCN_HZNOOW writes tbe blank directory window to display neaoty. 

open window proc neat 


push es 

rsave ES 

■ov eSfVideo.segaent 

iset EStOl to video Beaory 



mov alr216 

twrite first character 

BOV ahtborder attr 


stosw 


BOV cx,62 

{then do tbe next 62 

BOV al,32 


rep stosw 


BOV all 191 

ifinish the first line 

stosw 


add dl|32 

;set Dl to start of next line 

BOV CX|19 

}16 lines to do 

openli push cx 

;save line counter 

BOV all 17 9 

fwrlte first character on line 



push ax 

jsavc charactcr/attribute pair 

stosw 

fwrite thea to video aeaory 

BOV CX|62 

rweite next 62 characters 

BOV all 32 


BOV ahitext.attr 


rep stosw 


pop ax 

yxetrieve saved word for final char 


rfinish tbe line 

add di,32 

rsat 01 to start of next line 


1 retrieve line counter 

loop openl 

rloop until li lines are done 

BOV all 192 

rflrst character of last line 

stosw 


BOV CX|€3 

/write the next 62 characters 

BOV all 196 


rep stosw 


BOV all 217 

/finish the last line 

stosw 


pop es 

/restore B8 

ret 


open_window endp 

1 


|R£ADLN accepts input of a string entered 

ftoB the keyboard. 

;Entryi ES:OI • buffer address i 

Exit: CL - string length 

; DHiDL - cursor start position 1 


t CL - Bsx length accepted 1 


i 

teadln proc near 


BOV BSxlenid 

/save Bax length 

BOV ahi2 

/set cursor to start position 

BOV bhrVideo page 


int Ifh 


call show cursor 

/Bake sure cursor is visible 

xor cliCl 

/initialise counter 

readl: call getkey 

/get a character 

cap al|13 

/ENTER key? 

je read_exit 

/yesi then exit 

cap al|27 

/BSC kev? 

je read_cxit 

/yesi tnen exit 

cap all 8 

/backspace key? 

je backspace 

/yesi then do backspace function 

cap al|32 

/ASCII 32 or greater? 

jb readl 

/noi then ignore it 

cap cliBSxlen 

/rooa for another entry? 

je readl 

inoi then ignore it 

push ax 

/save character just entered 

push cx 

/save character count 

BOV ah|10 

/print the character 

BOV CX|1 


int 19h 


inc dl 

/advance the cursor 

BOV ah|2 


int 19h 


pop cx 

/retrieve count 

pop ax 

/retrieve character 

stosb 

/dSMsit entry in buffer 

inc cl 

/update count 

jBp readl 

/go back for aore 

backspacet or clicl 

/any characters to delete? 

je rsadl 

/nOi then ignore keystroke 

push cx 

/save count 

dec dl 

/Bovc cursor back one space 

int 19h 


BOV ah|ll 

/print a space character 

aov al|32 


BOV CXil 


int lih 



/retrieve count 

dec cl 

/decreaent it 

dec dl 

idecreaent buffer pointer 

jap readl 

/go back for acre 


(Fixurt 1 continues) 


PC MAGAZINK ■ APRIL! 4. 1987 
318 


I> K () I) I,' (■ I I V I T Y 



rat 

lexlt 

readln 

1 


andp 


ilOS£9 Mtvea th* currant OTA addraat and 

Interrupt 24h vector, than replaces 

itheai witb 

polntari to XOIR routines. lORBSET restores the original values. 

loaat 


proc near 
push as 

■ov ahf2rh 

;ssve BS 

igat currant DTA address 



int 21h 

■ov old_dta_seg»ant>as 
■ov ol<L.dta_off8at«bx 
■ov ah«lAh 
■ov dxrdta 

Int 21h 
■ov ah,35h 
■ov al,24h 
int 21h 

;save it 

isat nav DTA address 

iget Interrupt 24h vector 




■ov old24h_sagBantree 
■ov old24h_offsat|bx 

leave It 



■ov ab«2Sh 

ithan sat it to lOERR routine 



lea dx.loerr 

Int 21h 
pop as 
rat 

{restore ES 

ioaat 


andp 


loraaat 


proc naar 
■ov ah,28h 
■ov al.24h 

irastoce Interrupt 24h vector 



BOV dx,old24h_offaet 
push da 

assuBc dsi nothing 
■ov d8r0ld24h_sag»ent 

Int 21h 

BOV ah.lAh 

Bov dx,old_dta_of£set 
■ov dsrOld_dta aagnant 
int 21h 
pop da 

asauaa dsicoda 
ret 

{restore original DTA address 

iorasat 

i 


andp 


icBT.DlR 

raada tba apaciflad diractory and atorat the ASCIIS fllanaaie text. 

I Entry 1 

08 

lOX - patbnaae | 

Exit! CX > nuBber of files 

9 at_dlr 


proc near 

BOV error_flag«l 

linltiallsa critical error flag 



BKiv ab,4Bh 

{find first filanSBe 



■ov cx»saarch_attr 

iset search attribute 



int 21h 

tlnltlate file search 



■ov ex.f 

txaro CX in case no files found 



}c 9etdlr4 

idona i£ no files found 



cap error flag«i 

{critical error flag clear? 



Jno gatdlt4 

ino. than exit isiBadlately 



Inc cx 

{Initialixa file count 



■ov diftaxt buffer 

{set buffer address 



call copy filenaaa 

{copy fllanSBe to buffer 

gatdirl 1 


■ov ah,4Fh 




int 21h 
jc getdir2 

{done If nothing found 



cap error flag.S 

{did a critical error occur? 



jna getdlr2 

lyas. than exit 



call copy filanane 

{Copy next filenaae 



inc cx 

jup^ta counter 



cap cx,34l 

{buffer full? 



jna gatdlrl 

ino. go back for aore 

gatdlr2 1 


sub dl,13 

igo back to start of last filenaBe 

gatdltSi 


Inc dl 

cap byte ptr e8i(di]«f 

jna gatdlr3 

dec byte ptr estidll 

■ov ax»cx 

dec ax 

■ov blf4f 

dlv bl 

■ov aiax_pagaral 

{Mint Dl to next byte 
{la this a xaro byte? 
mo. than advance to next byte 
{■ark end of text with a 2S5 
{calculate nuaber of pages 



{sava highest page nuaber 

9atdir4i 


rat 


9 at_dit 

t 


andp 


tCOPT FILEMANE copias an ASCIII filenaaia 

froa the DTA to the Indicated address. 

I Entry 1 

ES 

lOl *■ destination address 


copy.fllanaaa proc naar 




BOV sl«dta 

{get OTA address 



add al,38 

{point SI to start of fllenaae 



push cx 

(save CX 



■ov cx,13 

{fllenaae length Is 13 bytes 



rep Bovsb 

{copy fllenaae to storage 



pop cx 
rat 

{restore entry value of CX 

copy_£ll 

I 


aa andp 

(Figurr I c-ontiruM'sl 


rupt 2lh functions I thraugh OCh and a 
few higher-numbered ones use another 
stack. Functions 0 and ODh and higher 
(with a few exceptions) use the same stack 
employed by interrupts 25h and 26h. 
(There are even provisions within DOS to 
let one routine call another and avoid the 
stack switch, DOS is one complicated 
piece of code, and exceptions will be 
found to almost any blanket generalities.) 

Why some applications, like DOS. 
chtxtsc to use an internal stack is a matter 
of programming philosophy. BIOS rou- 
tines arc reentrant (a flexibility the video 
BIOS takes advantage of) because they 
don't employ a special stack. They rely in- 
stead on the assumption that the program 
that calls them has enough stack space to 
handle the PUSHing and POPing of sever- 
al words. In almost all ca.ses that's a safe 
a.ssumption. Many memory-resident utili- 
ties use their own stack, however, to make 
absolutely .sure that their stack require- 
ments won't overtax the system and crash 
the computer. The trade-off Ls that simply 
using the default stack is easier, requires 
less ctxle. and is usually a sound practice. 
It's a shortcut often taken without being 
given a second thought. 

ACCESS TO DOS SERVICES Working 
antund the non-reentrant characteristic of 
DOS .services to allow a resident utility to 
make use of them boils down, then, to 
making sure that your routine will lake 
contnti only when an interrupt 2 1 h , 25h, or 
26h is not being processed. The obvious 
way to accomplish that would be to inter- 
cept calls to each, set a flag indicating that 
prtKc.ssing is taking place when a DOS 
service is requested, and clear that flag 
upon exit. But there is an easier way, as we 
.shall see. 

As it happens. DOS itself maintains an 
internal Hag. sometimes called the Busy 
Flag, that any program can access to see 
whether a DOS routine is currently active. 
The address of that flag is obtained by call- 
ing interrupt 21h, function 34h. The seg- 
ment address is returned in ES and the off- 
set in BX. By checking that byte within the 
operating system's work area before acti- 
vating a pop-up utility, and by refusing to 
hand control to it if the byte is nonzero, a 
program can ensure that one service call 
will not overlay another. 
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BUSINESS COMPUTERS 

OF PETERBOROUGH, INC. 


William F. Gollan 


UPPER UNION ST. • PO Box 94 • W. PETERBOROUGH. NH 03468-0094 

We'il ^pport and. . 
sell and stand 




AT’8 • LAPTOP’S 



Com^c. . .90 Days 

Deskpro 386 16mhz wMOmb 4999.95 

Sharp . . .90 Days 

PC 7100 7:37 mhz W20mb 1939.95 

Sparry/ITT . . . 1 Year 

286 8mhz wMOmb i 

266 Micro Srrfhz w/20mb 2429.95 

Toshiba ... 1 Year 

T-noO-f 7.16mhz(2)31^‘8(N«w) 1699.95 
T 3100 ATSmhzwnOmb 3199.95 

IVyse. . .90 Days 

286 lOmhz twMOmb 2339.95 

286 lOmhz w/20mb 2099.95 


MODEMS 


BCR . . 2 years 

PG1200 

PQ1200 wttw 
JG2400 
JG2400 BV^ 



(100H Hayvs 

CofntMMMi 

D.C Hayes . . . 2 Y^ars 

Smanmodem 1200 374 95 

SmariiTKXlem 1200eV5 sw 344 95 

Smartmodem 2400 S74 95 

Smartmodam 2400B aw 514 95 

Prometheus . . .2 Years 

Pro 1200 23995 

Pro 2400 33995 

US Robotics. . .2 Msars 

Counar 1200 19995 

Courier 2400E 45995 

Courier HST 9600 749.95 

MicroLink 1200eV5 9w 229 95 

MicroLink 2400B aw 399.95 

Ventel . . . 2 V%ars 

1200 * 289 95 

1200 Vi Card wTCrosatalk 289.95 

2400 W Card wICroaatalk 429.95 

2400 t 42995 


PERIPHERALS 


Alloy. . .6 Months 

PC SlAVE-16 wrimb 679 95 

40mb Tape Internal 479.95 

60mb Tape External 699.95 

AMOeK . . .2 Ybars 

310 Amber 14995 

Color 600 RGB 38995 

Color 722 EGA 45995 

Color 725 EGA (AT&T) 42995i 

1^ C:M)/Desk1op Pub. 739.95 

Curtis. . .Lifetime 


E 


PERIPHERALS 


Emerald 
Diamond 
Diamond Plus 
Ruby 
Ruby Plus 
Safe Strip 
Sialic Mat 

System Stand PC/XT 
Uni I Printer Stand 

Disks 10’s 

DS/DD (40 TPI) 

Verbatim 
Maxell MD-2 

DS/High Density (96 TPI) 

Fuji 

Verbatim 

Maxell 

3V>" DSrtJD (720k) 

Maxell 

Sony 

Verbatim 

Fifth. . .1 Year 

Logical Connection w/256k 


3595 

2895 

40.95 

54.95 

64.95 
2095 
2895 
1895 

17.95 


14.95 

1995 

2895 

2895 

3395 

2595 

2595! 

2595 

29995 


Floppy Drives. . .90 Days 


9995 

9995 

14995 


15895 

18995 


579 95 

CALL 


12795 

12695 


oumc 

5^ 


Toshiba PC 525" 360kb 
Toshiba AT 525" 360kb 
Toshiba 35" 

Hayes. . .90 Deys 

MACH 111 Joy w/Fire 
MACH IV Joy 

Hercules . . . 1 Year 

Color 

Graphic's -f 

Iomega. . .90 Days 

Bernoulli 20 >20 239995 

Bernoulli lOmb (3 pac) 17995 

Bernoulli 20mb (3 pac) 24995 

Kensington. . .90 Days 

Master Piece Remote ii995 

Masterpiece* 12495 

Masterpiece 94 95 

Maynard. . . 1 Year 

OnBoard 20mb MmLs 

Memory 

64k & 256K (9) 

Mice 

BUS 

Microsoft V60 w/Pc R 
Mouse Systems w/Pc P. 

RS-232C 

Microsoft V80 wfPc P 
Mouse Systems w/Pc P. 

Mouse Systems wfPc P & Ready 14695 
IMSI w/Dr Hallo II 134 95 

NEC. . .6 Months 

EGA'PGA (GB-I) 39995 

Multisync 1401 57995 

Combo 1401 & GB-I 95995 

NSI Logic. . .3 Years 

EGA Epic w/256k 23995 

Smart EGA w/256k 299.95 

Orchid. . .90 Days 

PC Turbo 286E wflmb 
Tiny Turbo 286 
EGA Turbo w/256k 
Jet 366 

Paradise. . .1 Year 

EGA Autoswitch 

Plus . . .1 Year 

Hard Card lOmb 65ml8 
Hard Card 20rT9> 49mls 

Priam . . .1 ysar 

40mb AT 26ms 
60mb AT 28m8 

Princeton . . .1 Year 

HX 12 429.95 

HX 12 E 499.95 


IV PERIPHERALS 

1 

LM 300 WYSIWYG w/Int 

1219.95 

LS-300 Scanner 

699.95 

Max 12 E 

169.95 

Quadram. . .1 Year 

EGA + 

309.95 

Prosync 

399.95 

Microfazer II wil84k 

24895 

Microtazer II w/S12k 

309.95 

SeMate. . . 1 Year 

20mb w/Cont. ’/5 ht 

389.95 

30mb AT f/ht 40ms 

609.95 

Video‘7. . .2 years 

Vega EGA 

319.95 

Vega EGA Deluxe 

379.95 

Wot mtx. & lq printersI 

ALPS. . . 1 Year 

ALQ 300 Color 15" (240 CpS) 

799.95 

>2100 IS" (400 CpS) 

122995 

Fujitsu. . .1 year 

DX2100 10" (220 cps) 

399.95 

DX2200 15" (220 cps) 

49995 

0X2400 15" (360 Cps) 

61995 

DL2400 Color 15" (360 CpS) 

959.95 

DL2600 Color 15" (286 cps) 

1349.95 

IBM. . .90 Days 

Proprinter 10" (220 CpS) 

364.95 

Propnnter XL IS" (2^ cps) 

544 95 

Ouietwriier 1 10" (M cps) 

89995 

Quietwriler 11 10" (60 CpS) 

103995 

NEC. . .1 Year 

P560XL Color 15" (290 cps) 

98995 

P660 10" (216 cps) 

46995 

P780 15" (216 Cps) 

63995 

P960 XL 15" (400cps) 

123995 

Nissho. . .90 Days 

NP-910 15" (350 Cps) 

109995 

NP-2410 15" (540 cps) 

1389 9 5 

Okidata. . .1 Year 

192+ 10" (200 cp9) 

35995 

193+ IS" (200 Cps) 

52995 

292e 10" (240 Cps) 

49995 

293e IS" (240 cps) 

649 95 

Toshiba . . .1 Year 

P321 10" (216 Cps) 

47995 

P341 IS" (216 Cpe) 

58995 

P351 Mod II 15" (300 cps) 

103995 

IV LASER PRINTERS 

_J 

CIE...90Den 

LIPS 10 (10 ppm) 

2599 9S 

Citizen 

Overture 110 (10 ppm) 

189995 

DataPrxrducts. . .90 Devs 

L2R 1230 (12ppm) 

259995 

Hewlett Packard. . . 1 Year 

Laser Jet + 

294995 

Laser Jet 500+ 

384995 

Okidata. . .90 Days 

Laseriine 6 (6 ppm) 

1499.95 

QMS. . .90 Days 

All Products 

CALL 



LASER PRINTERS 


r.L...90Days 

PostScript 2108 (8 ppm) 499995 

PostScnpt 2115 (IS ppm) 049995 


1^ SINESS SOFTWARE | 


Ashton^Tate . . . NCR 

d Base III * V1.10 409 95 

Framework II V 1.10 409^5 

Mullimate V3.31 ?39 9S 

Mullimale Advantage V36 .i099S 

Ansa. ..NCR 

Paradox 

BPI . . . NCR 

AR/GUAP/PR (ea) 

Broderbund. . .CP 

Bank Street Writer * 

CompuMr Associates. . . NCR 

GL/AP/l 


SuperCalc4 j’9 95 

Super Protect * 284 95 

CompuServe. . .NCR 

Subscription Kit 24 95 

Consumers. . .NCR 

spreadsheet Audrtor 3i) 80 9t> 

IBM 

Displaywriler IV 349 95 

Innovative. . .NCR 

SmanSystem V3.1 44995 

spell Checker B4 95 

LIfetree. . .NCR 

Vdkswriter Deluxe * 

Volkswnter III V 2.2 
Words & Figures V 1.01 

Lotus. . .CP 

HAL 

Lotus 1-2-3 V 2.01 
Lotus Report Writer 
Manuscript V1.0 
Metro (New) 

Symphony V 1.20 

Meca. . .CP 

Mng. Ibur $ V 30 
Mng the Market V IX) 

MIcrorlm. . .NCR 

R Base 5000 V 1X)1 
R Base 5000 RunTime V 1X)1 
R Base 5000 Graphics 
R Base System V 1.00 

Microsoft. . .NCR 

Protect V 3X1 
Mutliplan V 3X) 

Windows V 1X)3 
Word V 11 

Monogram . . . NCR 

$& Cents V 2.0 1059! 

MIcropro . . . NCR 

Wordstar Pro V 131 23995 

WordStar 2000+ V 2X) 284 95 

Office Solutions. . .NCR 

OiUce Writer V 5X> 259.95 

Paper Back. . .CP 

VP Planner 5895 

VP Info V IX) 5895 

Wines on Disk 24 95 

sierra. . .CP 

Smart Money V IX) 49.95 

Simon Schuster. . . NCR 

Websters Speller V 1.2 39.95 

WebMers Thesarus V 10 42.95 

Websters Writer V 1X)1 109.95 

Software Group. . .NCR 

Enable V 1.1 339.95 

'Software Publishing.. .NCR 

Harvard Total PM V2 0 34995 


6995 
140 95 
'.4835 

11995 

319^ 

<0995 

34995 

CALL 


24995 
234 95 
15995 
354 95 

234 95 
11895 
64 95 
26995 


CALI TODAY- ORDERS ONLY 1-800-845-3003 


Texas Instruments Post Script Lasers Available Today! 


w arranty every product we 
behind H 100%^^ 


PFS I$t Choice V \Q 91.95 

PFS Pro File 14a95 

PFS Pro Write V 10 11895 

Symantec. . .NCR 

Q4AV2.0 24995 

Word Perlect. . . NCR 

Word Perfea V 4.2 229 95 

Word Perfect Library S995 


0 


SINESS SOFTWARE I 



BUSH. « GRAPH. • CAO 


Aldu*...NCP 

PageMaker CALL 

Applied. . . NCR 

Pizazz V 1.01 34 95 

Aehton Tale. ..NCR 

Chart Matter Va2 228 95 

Diagram Master V&01 198 95 

Map Master V60 23895 

Sign Master V&1 14895 

Broderbund. . .CP 

Pnnt Shop 34 95 

Print Shop Companion 32 95 

Librays #1. #2 (es) 22 95 

Toy Shop 41 95 

DRI. . .CP 

Gem Draw ♦ 179 95 

Generic. . . NCR 

CAD0V20 6895 

LPtuaAGraphice Com. . .CP 

Freelance V Plus 32995 

GraphWriter Combo V49 32995 

Microsoft . . . NCR 

Chan V202 18995 

New England. . .CP 

- - • • 54 95 

NCR 

23595 
45995 
94 95 
10895 

CR 


Graph-in-the-Box (cp) 

Software Rubishing. . 
Hanmrd Pres. Graphics 
Harvard Pro Publisher 
Personal Publisher Laser Opt. 
Personal Publisher V ^X^ 

SpringBoard. . 

Cenilicale Maker 
Clip Art VI 
Clip AH V2 
Newsroom Pro 

Z • Soft 

PC Paintbrush V ao 
Publishers Paintbrush 


34 95 
1995 
24 95 
7895 


\ 


ILITIE8/LANQUAQES 


Borland . . .NCR 

Reflex Bundle 
Reflex DBMS V 1.1 
Reflex Workshop V IjO 
Sidekick V 1£ 

Superkey V 1.1 
Traveling Sidekick 
Ifavellng Sidekick w/sk 
Hirbo Lightning V 1b 


124 95 
8695 
4095 
5095 
4095 

4295 
7295 
5895 





i^TILITIES/LANGUAQES 1 

Turtxi Lightning vWWW 

69.95 

Turtx) Pascal V 3.0 

5905 

Turtx) Pascal w/TUrbo T 

74.95 

Turbo Prolog V 1.1 

5805 

Turbo tool Box DB. 

40.95 

Turbo Ibol Box Editor V tO 

4005 

Turbo Tutor V 20 

2395 

Turbo Game Wks. 

40.95 

Turbo Graphics 

4005 

Turbo Jumbo Pack 

179 95 

Turbo Newpak 

5195 

Turbo Basic V 10 

60 95 

Turbo Pascal Numencal Tool 

6095 

Eureka The Solver 

6095 

Word Wizard V 1.1 

4095 

Central Point. . .NCP 

Copy II PC 

24 95 

Opiion Board 

79 95 

PC Tools 

24.95 

Executive. . .NCR 


Hot V30 

4095 

XTree V20 

3695 

Fifth... NCP 


Fast Back V S13 

88 95 

Fox A Geiler . . . NCR 


dGraph III 

12995 

dUtilily III * 

79 95 

Quick Code III Plus 

15995 

Quick Index 

79 95 

Quick Repod III 

14995 

r Graph III 

10995 

Funk. . .NCR 


Sideways V 311 

38 95 

Lattice 


C Compiler V320 

279 95 

C Sprite V2028 

13995 

Lifeboat 


Advantage C+e VI. 10 

46995 

Time Slicer V30t 

19995 

Meridan. . .CR 


Carbon Copy 

12495 

Microsoft. . . NCR 


Basic Compiler VS36 

244 95 

Coboi Compiler V2.10 

42995 

C Compiler V4.00 

274 95 

Fortram Compiler V4O0 fNew) 

269 95 

Macro Assembler V4.00 

94 95 

Quick Besic V2O0 

59 95 

MIcrostuff . . . NCR 


Crosstalk Mark IV 

134 95 

Crosstalk XVI V361 

94 95 

Remote V 13 

94 95 

Mantucfret. . .NCR 


Clipper August B6‘ 

344 95 

Norton. . .NCP 


Morion Commander V 10 

3995 

Norton Util. V 31 

54 95 

Rersonics. . . NCR 


Smart Notes V1.40 

48 95 

Rhoenix 


P-Lmk 864- V2-21 

329 95 

Pre C V136 

189 95 

Ouarterdecif. . . NCR 

Oeskview V 13 

64 95 

Soft Log/c. . . NCR 


Cubit 

31.95 

Disk Optimizer V20 

31.95 

Double DOS V40 

31.95 

Software Carousel V20 

31.95 

Summit. . .NCP 


Belter Basic V2.1 

10995 

Better Basic 8087 or Btrieve (ee) 

5995 

Thie Basic. . . NCP 


^ True Basic V20 99.95 

C. True Basic Libraries (ea) 31.95 

AY-ORDERt 




*7 Years 

Better 

Business 

Bureau 




Monthly Specials! 



AboveBoard 

• PC w/2mb 

• PCPS C/S/P w/1.5mb 

• AT w/2mb 

• AT w/4mb 

• ATPS S/P w/1.5mb 

• ATPS S/P w/3.5mb 


Math Co-Processors 


399.95 

399.95 

529.95 

899.95 

529.95 

899.95 


■ 8087 5mh2 

• 8087-2 8mhz 

• 80287 emhz 

• 80287-6 8mhz 

• 60287-10 lOmhz 


AST. . . 2 Years 


Premium’s Rampage’s 

• PC 6Pac C/S/P w/1 mb 299.95 • PC w/2mb 

• PC 6Pac C/S/P w/2mb 649.95 • AT w/2mb 

• AT Adv. P/S w/2mb 779.95 


114.95 

159.95 

169.95 

244.95 

299.95 


439.95 

589.95 


TallTree . . . 2 Years 


JRAM 


• III AT w/2mb 

CALL 

• II PC w/2mb 

319.95 

JLaser > 


• HI PC w/2mb 

369.95 

• PC w/2mb 

779.95 

• 11 AT w/2mb 

369.95 

• AT w/2mb 

849.95 


Customer Service (603) 924-9406 
I OUR TERMS I 


PaytneM: MC/Vi$s no turcharo* 
Pwsonai checks 21 days lo deer 
MC/Visa cashiers. MO's pro ces sed 
<o24hrs 
* No sales lax 

' Corporate a Ineirtrfional PO's ec- 
cepred subiect to approvei 
ahtppsia 

' Moniiors. Primers (non-Lasers), 
Drives Add 24fe 

' Laser Pnniers Federal Exprass 
Only. FOB N H 


' Computers FOB N H 
‘ All Other Hems 2H $3 00 mm 
' Hswaii FOB N H 
' Alaska a oulMta Cootmemal USA 
CALL 
Mitc. 

* Prices a availability subieci to 
change 

' This ad Supercedes aN previous 
sds 

* Noi responsible lor lypo errors 


PRODUCTIVITY 


■ PROGRAMMING/UTILITIES 


If you l(X)k up DOS function 34h in the 
DOS TedmU al Reference (or almost any 
programming manual, for that matter), 
you'll find it simply listed as "Used inter- 
nally by DOS." That explains why the 
knowledge of how to use DOS services in 
memory-resident code isn't widespread: 
Micro.soft didn't dtxrument services like 
.34h, apparently in an attempt to discour- 
age programmers from using them. All of 
us paid gixxl money for DOS — and an out- 
rageous amount for the Technical Refer- 
ence — yet Microsoft won't treat us as prtv 
gramming adults. Fortunately, other 
people have spent a great deal of time in- 
vestigating these forbidden territories (and 
disassembling PRINT.COM). and they 
have passed the useful information on to 
the interested public. 

A few shaip programmers may have al- 
ready spotted a problem in the offing. If 
resident utilities are to be prevented from 
acting when a DOS interrupt routine is in 
progress, what happens if a request for the 
resident program txrcurs during the execu- 
tion of a prolonged function like OAh. 
which reads an entire line of text from the 
keyboard'.’ It's a real problem, because 
function OAh is active when DOS awaits 
command line input adjacent to the A> 
prompt. 

Enter interrupt 28h. another undixru- 
mented DOS resource vital to the pro- 
gramming of advanced resident code. 
When function OAh is waiting for a key- 
stroke. it continually issues calls to inter- 
rupt 28h that can be picked up by anyone 
caring to intercept them. When an inter- 
rupt 28h is executed, DOS services higher 
than OCh may be safely invoked without 
risk of causing a system crash even if the 
DOS Busy Flag is set. A resident routine 
can set up its own interrupt 28h handler 
and feel secure in utilizing interrupt 21h 
from inside it. 

Just why we can u.se only services num- 
bered higher than OCh from within an in- 
terrupt 28h routine is answered by remem- 
bering how DOS is structured. Of the three 
internal stacks that DOS maintains, one is 
used almost solely for calls to services I 
through OCh. Interrupt 28h is executed 
only by IX)S routines in that range. Thus 
non-reentrancy restrictions arc circum- 
vented if calls to functions numbered high- 
er than (K'h are used and calls to OCh or 



I 

writes one ps^e of directory date to the directory window. 

write.dir 

wdit4: 

wdirSi 

write.dir 

proc near 

BOV end.flag,l 

BOV as«S2f 

BOV blfdlr.page 
xor bbxbh 

Bul bx 

BOV si /ax 

add sif text.buffer 

BOV dX/B3RAh 

BOV CX/ll 

push cx 

call write.line 
inc dh 

BOV dl,lR 
pop cx 

asp end.fla 9 r 0 
jne wdirS 
loop wdir4 
ret 
endp 


^initialise end.plac 

}52l bytes per directory page 

}get page nuaber in BL 

jbyte to word in BX 

;find offset into TEXT.BUFFER 

^transfer offset to SI 

icoBplete address calculation 

^specify starting cursor position 

}do It lines 

;sBve line counter 

;write one line 

)set cursor to next line 

^restore line count 
jBMO.FLAC set? 
ryeS/ then teralnate 
^loop until all lines are done 

Inritb.LINB writes a single line 

»f directory text to the display. 

jBntryt OH«OL - starting row and 

coluan 


write line 

proc near 




BOV cx,4 


|4 entries per line 

wllneli 

push cx 


isave counter 


push si 


jsave text address 


push dx 


jsave cursor address 


call write string 


jwrite one entry 


pop dx 


^retrieve cursor address 


add dl.l6 


]set cursor to next field 




^retrieve text address 


add si/ 13 


fset it for next write 


pop cx 


jretrieve count 


cap end.flag/l 


jEND FLAG set? 


jne wllne2 


jyes/ then exit 


loop wlinel 


iloop until done 

wline2: 

ret 



write.line 

t 

endp 



tHRITB.STRlNC 

writes an ASCIII string to 

the display. 

;Entry> OH,DL - starting row and 

coluan 


; DSiSI - string address 



write string 

proc near 




BOV ah/ 2 


fset cursor to start position 


BOV bh/Vldeo_page 




Int IRh 




BOV CX/1 


(Output one character at a tine 

writelt 

lodsb 


(get a character 


or al/al 


(is it a xero? 


je writes 


(yes/ then exit 


caap al,2S3 


(is it 2557 


je writes 


(yes/ then set END.FLAG and exit 


BOV ah( 11 


(print character 


int IRh 




BOV ah/ 2 


(advance cursor 


inc dl 




int Idh 




jap writel 


(loop until done 

wrlte2t 

BOV end.flag,l 


(set END FLAG 

writelt 

ret 



wrlte.string 

7 

endp 



fCLBAR_MINDOH 

clears the contents 

of the 

directory window. 

clear window 

proc near 




BOV ah/ 6 


(Clear window with BIOS routine 


BOV al / i 


(Specify clear function 


BOV CX,t3IAh 


(Specify window coordinates 


BOV dX/BC4Sh 




BOV bh/text.attr 


(attribute to be used 


int l«h 




ret 



clear.window 

; 

endp 



»CLEAR_INroT_ 

LINE clears the window input 

line. 







(set cursor to start of input line 


BOV dX/f2lAh 




BOV bh/video.page 




int 1th 




BOV ah /If 


(then write a string of spaces 




(Figure 1 i-onlinues) 
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BOV 

al.32 





aov 

ci«6l 





int 

Iflh 





ret 





clMr._lnput 

I 

.line endp 




llNITIUIZE 

prepares the program for 

residency. 

initialise 

proc near 




lOetccaine 

what type of video adapter 

is 

Installed. 


aov 

BOV 

int 

cap 

ah,12h 

bl.lfh 

1th 

blrlth 



iprepare for call to int 1th 
^function • request EGA info 




lBL«lth? 


je initl 
or bhfbh 



lyes, then no EGA Installed 
;BH-t? 



init2 



;no, then it's a monochroae systea 


jap 

inlt3 



Initl > 

dec adapter 



tdeccaaent ADAPTER value 


BOV 

ah<15 



iget video node 


int 

1th 




cap 

al,7 



lie it Bode 77 


jne 

inlt3 



ino, then it's a color systea 


dec 

adapter 



;set ADAPTER to t 

fHodiZy video paraaeter values fot 

aonoebrone, then initialise the cursor. 

inlt2i 

aub 

video.segaent «Btth 


}set VIDEO SEGKENT for aonochcoae 


aov 

border attr«7th 



{Change attributes for aonochtoae 


aov 

text attr.t7h 




aov 

default cursor«tctDh 

iset aonochcoae cursor definition 

InitS t 

call show.cureor 



jset cursor to default node 

lOetecalne 

the port address of the 

CRT Controller and store it. 

* 





{point ES to BIOS data se^ent 


aov 

eSfSx 





aov 

dir<3h 



{point DI to address word 


aov 

dx.est [di] 



{get CRTC address 


aov 

addr_6t4S<dx 



{Save it 

iGet and save the 

address of the DOS 

BUSY.PLAG. 

’ 

aov 

ah,34h 



{function 34h 


int 

21h 



{get address 


BOV 

dos.segaent.es 



{Save segment 


BOV 

busy.flag<bx 



{Save offset 

{Save and replace 

all required inter 

upt 

vectors. 


BOV 

ah,35h 



{get interrupt 9 vector 


BOV 

int 

fit’ 




BOV 

oldthzbx 



{Save it 


BOV 

old9h(2l*es 





BOV 

ah,2Sh 



{point it to KEYBOARD routine 


lea 

dx, keyboard 




int 

21 h 





BOV 

ah, 35b 



{get interrupt ICh vector 


BOV 

al.lCh 





int 

21 h 





aov 

oldleh,bx 
oldlch[2] ,es 



{save it 


BOV 





aov 

ah,25h 



{then point it to TIMER 


lea 

dx,tiaer 




int 

21h 





aov 

ab,3Sh 



{get interrupt 13h vector 


BOV 

al,13h 





int 

21h 





aov 

oldl3h,bx 



{Save it 


aov 

oldl3h(2],es 





BOV 

ah,2Sh 



{point it to BDISK 


lea 

dx.bdisk 




int 

21h 





BOV 

ah.35h 



{get interrupt 28h vector 


aov 

al,2Bh 





int 

31h 





BOV 

old2Bh,bx 



{Save it 


aov 

old2thI2] ,e8 





aov 

ah,25h 



{point it to BACKPROC 


lea 

dx,backproc 





int 

31h 




iTeralnate 

but reaain resident in 

B«nory 



BOV 

dx, offset initialise+tllS ipoint DX to end of resident code 


int 

27h 



{torainate-but-stay- resident 

Initialise 

endp 



code 

ends 





end 

begin 



(Figure 1 enJsi 


kiwor arc tenaciously avoided. 

Meniory-rcsident routines can utilize 
disk services and other DOS functions if 
the guidelines outlined above arc follow- 
ed. There are still a few times when such 
programs can't pop up. however. Use the 
DOS TYPE command to list a long file 
and try to bring up SideKu k in the middle 
of the listing. You'll find that SideKick 
won't come up. The DOS Busy Flag is set 
the whole time and interrupt 28h is not exe- 
cuted. so a resident routine like SideKick 
that performs file I/O can't break in on the 
running TYPE eommand. The system 
isn't perfect, but it's the best that can be 
done until versions of DOS arc developed 
that have real multi-tasking capabilities. 

INTERRUPTING POUTELY In addi- 
tion to guarding against violating DOS 
non-reentrancy characteristics, a memory- 
resident utility that accesses a di.sk must 
also be sure not to interfere with the appli- 
cations program it is interrupting. Every 
application, resident or not. that reads disk 
information has to set aside .some portion 
of memory (or use the default area DOS 
provides) to serve as a Disk Transfer Area, 
or DTA. Data brought in from the disk 
passes through this area on its way to the 
program that requested it. A resident pro- 
gram must define its own l(x;al DTA so 
that it doesn't overwrite data in the inter- 
rupted program's DTA. In addition, it 
must save the original DTA address and 
restore it before exit. 

Another important but often over- 
looked consideration is what happens in 
the event of a critical error. A critical error 
is a special class of error that causes DOS 
to respond by generating an interrupt 24h. 
Control is shifted to the operating system's 
own handling routine. Titat's the routine 
that presents the infamous "Abort, retry, 
ignore'.’" message when the u.scr tries to 
read from a drive without a disk in it. Any 
serious applications program written for 
PC-DOS that doesn't use a teletype-style 
interface must employ a custom critical er- 
ror handler to prevent it from bombing in 
the event of an error condition, and the res- 
ident utility is certainly no exception. In 
fact, it's probably more important in resi- 
dent eixle. because the crash of a resident 
routine would probably destroy the under- 
lying program as well. A full-featured 
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At Tech PC we're out to capture your 
micriKomputer business. No one matches 
our diverse line of high performance , 
products, or our comprehensive system of 
support, warranty, and third party mainte- 
nance service options. Tech PC is a large 
Southern California computer design and 
manufacturing firm with computer research 
and design specialists, production engineers, 
technical assistance staff, qualified sales 
personnel, and a strong management and 
investment team to provide you with state of 
the art products, state of the art reliability, 
and state of the art economy. 

PORTABLES 

Tech PC Portable Computers come in four 
different base models to match your com- 
puting needs. Our entry level Tech PC® /88 
portable computer is designed to provide a 
non-obstructive profile, and has a capacity 
to hold two thirty megabyte hard disks, a 
high resolution monochrome monitor with a 
Hercules''’ compatible graphics card to drive 
it with 800 bv 400 lines resolution, and never 
before heard of 6 expansion slots in a port- 
able computer. If 4.77 MHz of Intel'" 8088 
power isn't fast enough, try our Turbo 4.77 
to 8 MHz 8088-2 or optional NEC" V-20 
microprocessor based portable machine. 
Designed to increase speed up to 170 
percent of a standard PC/88, the Tech 
PC /286 and Tech Turbo PC/286 portable 
units are state of the art in portable perfor- 


mance. The 80286 microprocessor based 
units can be fitted with up to 240 megabytes 
of high speed voice coil hard disk technology, 
and with the Turbo 80286 micro-processor 
the unit can manipulate large spreadsheets 
with unparalleled performance. 


PORTABLES 

TECH PC;88 PORTABLE $8^ 

Options: 

Tech PC/88 Portable with 20MB Hard Disk $1349 

Tech PC/88 Portable with 1200 Baud 
Internal Haves Compatible Modem and 

20MB Hard Disk $1549 

TECH TURBO PC/88 PORTABLE $999 

Options: 

Tech PC/88 Portable with 20MB Hard Disk $1449 

Tech PC/88 Portable with 1200 Baud 
Internal Haves Compatible Modem and 

20MB Hard' Disk $1649 

TECH PC/286 PORTABLE $1799 

Optio7is: 

Tech PC 286 Portable with 20MB Hard Disk . . . .$2199 
Tech PC 286 Portable with 1200 Baud 
Internal Hayes Compatible Modem and 

20MB Hard Disk $2399 

TECH TURBO PC'286 PORTABLE $1999 

Tech PC/286 Portable with 20MB Hard Disk . . . .$2399 

Tech PC/286 Portable with 1200 Baud 

Internal Haves Compatible Modem and 

20MB Hard' Disk $2599 



Tech PC is a registered trademark of Tech Personal Computer, Inc. Hercules is a registered trademark of Hercules Computer Technology. 




DESKTOPS 

Tech PC Desktop Computers are designed 
for survival. The ^'s leave your desktop 
looking comfortably empty with their slim 
non-obtrusive profile; The 286's give you a 
powerful presence with a clean lined sturdy 
cha.ssis. Combined with a 12 inch, 800 bv 
400 line amber monochrome monitor or a 14 
inch, 1280 by 800 black and white mono- 
chrome monitor you've got State of the Art 
staring straight back at you. If 8 MHz 80286 
power isn't fast enough for you . . .try' the 
Tech Turbo PC/286 with its lOMHz 80286. 

The Tech Turbo PC/286 gives you the strongest, 
most powerful 80286 performance available 
from anyone, anywhere. . .available with up 
to 15 megabytes of memory, the Tech ffersonal 
Computer Desktops represent the cutting 
edge of desktop miciXKomputer technology 

Tech Personal Computers, Inc. is a full 
service manufacturer of Micro Computer 
Products and offers a complete line of 
Desktops, Portables and Multi-User 
Computer Systems as well as an accessory 
line of over one hundred enhancement 
products. Tech Personal Computers, Inc. are 
all backed by a full one year limited 
warranty with optional maintenance 
coverage and extended maintenance con- 
tracts available through Momentum Service 
Corp. For more information concerning 


hundreds of MSC Service Centers through- 
out the United States, contact Tech Personal 
Computers, Inc. at (714) 385-1711. 


DESKTOPS 


TECH PC/88 DESKTOP $529 

Options: 

Tech rc 88 with 20MB Hard Disk $ W 

Tech PC 88 with 20MB Hard Disk, 

MoniKhrome Monitor, Hercules'” Compatible 

Mono Graphics Card $1179 

TECH TURBO PC 88 DESKTOP $629 

Options: 

Tt*ch Turbk> PC/88 Desktop with 

20MB Hard Disk $1079 

Tech Furbii PC 88 20MB Hard Disk, Vlonochrome 
Monitor. Hercules'” Compatible 

Mtmo/Graphics Card $1279 

TECH PC 286 DESKTOP $1399 

Options: 

Tech PC/286 with 20MB Hard Disk $1799 

Tech PC/286 with 20MB Hard Disk, 

Monochrome Monitor, Hercules'” Compatible 

Mono/Graphics Card $1999 

TECH TURBO PC 286 DESKTOP $1399 

Options: 

Tech Turbo PC/286 Desktop with 20MB 

Hard Disk $1999 

Tech Turbo PC 286 with 20MB Hard Disk. 
MtmtK'hrome Monitor. Hercules'” Compatible 
Mono/Graphics Card $2199 



ccessml Teams. 


i 


Intel is a registered trademark of Intel Corporation. NEC is a registered trademark of NEC Informatkm Systems, Inc 
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PRODUCTIVITY 

■ PROGRAMMING/UTILITIES 


memory-resident program that performs 
flic I/O must, therefore, point the interrupt 
24h vector to its own routine on entry and 
then be sure to restore it to its original value 
on exit. 

INSIDE XDIR As is usually the case, 
knowing the theory behind the method is a 
necessary, but not sufficient, condition for 
implementing it. There is a multitude of 
details to take care of, from how to coordi- 
nate simultaneous interrupt interceptions 
to how to make one resident program com- 
patible with another. The best way to un- 
derstand these, however, is to look inside a 
program that uses them, such as XDIR. 

Like all resident utilities. XDIR begins 
by executing a section of code that sets the 
stage for the part of the program that will 
remain behind after termination. Once 
completed, the initialization code is effec- 
tively erased when the space it occupies is 
turned back over to DOS. 

XDIR begins by determining what kind 
of video adapter is installed. This informa- 
tion is important because if a standard col- 
or/graphics adapter is being used, the pro- 
gram has to take special precautions when 
opening and closing the directory window. 
Writing directly to CGA video memory 
causes unsightly video snow unless mem- 
ory modifications are undertaken only dur- 
ing one of the retrace cycles or the display 
is turned off altogether before the writing 
takes place. XDIR does the latter when it 
writes the window to the screen. 

One popular way to detect the presence 
of an EGA video adapter is to check for the 
three letters “IBM” (even the non-IBM 
EGAs have them) in the EGA BIOS area. 
XDIR uses another method. The EGA 
BIOS includes additional functions above 
and beyond the normal BIOS video ser- 
vices available through interrupt I Oh. One 
of these is function 1 2h. With the BL regis- 
ter set to I Oh on entry , function 1 2h returns 
a 0 or a I in BL that indicates whether the 
EGA is in color mode (connected to a color 
RGB monitor) or monochrome mode 
(linked to a display like the IBM Mono- 
chrome Display). If there's no EGA in the 
system, however, a call to 12h simply re- 
turns the value of BL unaltered. XDIR 
uses that key, and if no EGA is present, 
then the current video mode number is 
used to determine whether a CGA or a 


REM » BASIC PROGRAM TO CREATE XDIR.a>M 
lit OPEN ‘XOIR.COM* AS fl LEN - 1 

12t FIELD *1,1 AS A$ 

13t CBECXSUM - 1 

141 FOR I - 1 TO ISl 

151 LINESUH - t 

161 FOR J • 1 TO 8 

171 READ BYTE 

181 CHECKSUM OIECXSUH + BYTE 

198 LINESUH - LINESUM * BYTE 

2tt IF (BYTE 356) THEN L5ET A$ • CHR$(BYTE) 

21t PUT *1 

328 NEXT J 

238 READ LINECHECX 




248 IF 

258 NEXT 
268 CLOSE 

LINECHECK <> LINESUM 

THEN PRINT *Eirot in 

Lif>e*}288 * 18 

• 1 

278 IF CHECKSUM - 134683 THEN PRINT *Succe«tful Coapletionl 
288 PRINT *C0M file 1« not valid!* t END 

i END 


298 DATA 

233, 

236, 

4. 

67, 111, 

112, 

121, 

114, 

998 

388 DATA 

IPS, 

183, 

184, 

116, 32, 

49, 

57, 

56. 

622 

318 DATA 

54, 

32, 

98, 

185, 182, 

182, 

45, 

68, 

598 

328 DATA 

97, 

118, 

185, 

115. 32, 

88. 

117, 

98. 

762 

338 DATA 

188, 

185, 

115, 

184, 185, 

118, 

183. 

32, 

782 

348 DATA 

67, 

111, 

46. 

26, 92, 

42. 

46, 

42. 

472 

358 DATA 

8, 

8 , 

8. 

8, 8, 

8, 

8, 

8, 

8 

368 DATA 

2, 

8, 

184, 

8, 79, 

15, 

8. 

8, 

288 

378 DATA 
308 DATA 

8, 

8, 

8, 

8. 8, 

8, 

8, 

8, 

8 

8. 

7, 

6. 

8, 8, 

8, 

8, 

8, 

13 

398 DATA 

8, 

64, 

8. 

239, 5. 

239, 

11, 

8, 

558 

488 DATA 

8. 

8, 

8, 

8, 8, 

8, 

8, 

8, 

8 

418 DATA 

8, 

8. 

8, 

8, 8, 

8. 

8, 

8, 

8 

428 DATA 

8, 

8, 

8, 

8, 8, 

8, 

8, 

44, 

44 

438 DATA 

48, 

45, 

41, 

42, 46, 

38, 

78, 

111, 

433 

448 DATA 

32, 

78, 

185, 

188, 181, 

115, 

32, 

78, 

633 

458 DATA 

111, 

117, 

118, 

188. 8, 

251, 

88, 

228, 

997 

468 DATA 

96, 

68, 

52. 

117, 27, 

188, 

2, 

285, 

739 

478 DATA 

22, 

168, 

8, 

116, 19. 

232, 

48, 

2, 

687 

488 DATA 

88, 

46. 

128, 

62, 53, 

1. 

8, 

117, 

495 

498 DATA 

6, 

46, 

198, 

6. 55, 

1, 

1, 

287, 

528 

588 DATA 

88. 

46, 

255, 

46, 87, 

1, 

156, 

46, 

725 

518 DATA 

255. 

38, 

91. 

1, 46, 

128, 

62, 

55, 

668 

528 DATA 

1, 

8, 

116, 

41, 6, 

87, 

46, 

142, 

439 

538 DATA 

6, 

49, 

1, 

46, 139, 

62, 

51, 

1, 

355 

548 DATA 

38. 

126, 

61. 

8, 95, 

7, 

117, 

21, 

467 

558 DATA 

46, 

128, 

62, 

54, 1. 

8. 

117, 

13. 

421 

568 DATA 

176, 

32, 

238. 

32, 46, 

198, 

6. 

55, 

775 

578 DATA 

1. 

8, 

232, 

52, 8, 

287, 

46, 

254, 

792 

588 DATA 

6, 

54, 

1, 

156, 46, 

255, 

38, 

95, 

643 

598 DATA 

1, 

46, 

254, 

14, 54. 

1, 

287, 

156, 

733 

688 DATA 

46, 

255, 

38, 

99, 1, 

46, 

128, 

62, 

667 

618 DATA 

55, 

1, 

8, 

116, 9, 

46, 

198, 

6, 

431 

628 DATA 

55, 

1, 

8, 

232, 11, 

8, 

287, 

251, 

757 

638 DATA 

46. 

198, 

6. 

72, 1, 

1, 

176, 

8, 

588 

648 DATA 

287, 

46, 

198, 

6, 53, 

1. 

1. 

251, 

763 

658 DATA 

88, 

83, 

81, 

82, 86, 

87, 

38, 

6, 

535 

668 DATA 

14. 

31, 

14, 

7, 188, 

15, 

285. 

16, 

482 

678 DATA 

68, 

2, 

116, 

22, 68, 

3, 

116, 

18, 

397 

688 DATA 

68, 

7, 

116, 

14, 198, 

6. 

53, 

1, 

455 

698 DATA 

8, 

7, 

31, 

95, 94, 

98, 

89, 

91, 

497 

788 DATA 

88, 

195. 

136, 

62. 59, 

1. 

188, 

3, 

724 

718 DATA 

285, 

16, 

137, 

14, 64, 

1, 

232, 

131. 

888 

728 DATA 

1, 

163, 

66, 

1, 252, 

128, 

62. 

56, 

729 

738 DATA 

1, 

1, 

117, 

3, 232, 

68, 

1, 

232, 

647 

748 DATA 

218, 

8, 

232, 

153, 1, 

128, 

62, 

56, 

858 

758 DATA 

1, 

1, 

117, 

3, 232, 

59, 

1, 

232. 

646 

768 DATA 

58, 

2, 

139. 

62, 79, 

1, 

186, 

18, 

529 

778 DATA 

2, 

177, 

59, 

232, 283, 

1, 

68, 

27, 

761 

788 DATA 

117, 

3, 

233. 

134, 8, 

81. 

188, 

1, 

749 

798 DATA 

181, 

32, 

285, 

16, 89, 

186, 

45, 

1, 

755 

888 DATA 

18. 

281. 

116, 

28, 128, 

125. 

255, 

92. 

947 

818 DATA 

117, 

1, 

79, 

141, 54, 

44, 

1, 

185, 

622 

828 DATA 

5. 

8, 

243, 

164, 139, 

22, 

79, 

1, 

653 

838 DATA 

332, 

78, 

2, 

198, 6. 

78, 

1, 

8, 

579 

848 DATA 

11, 

281, 

117, 

21, 186, 

33, 

7, 

141. 

717 

858 DATA 

54. 

lie. 

1, 

232, 221, 

2, 

232, 

46, 

986 

868 DATA 

1. 

232, 

14, 

3, 232, 

258. 

2, 

235. 

969 

878 DATA 

169. 

232, 

132, 

2, 232, 

32, 

1, 

68, 

868 

888 DATA 

8, 

116, 

12. 

68, 27, 

117. 

245. 

232, 

889 

898 DATA 

248, 

2, 

232. 

228, 2, 

235, 

147, 

128, 

1222 

988 DATA 

252. 

81, 

117, 

18, 168, 

78, 

1. 

58. 

757 

918 DATA 

6, 

69, 

1, 

116, 223, 

254, 

6, 

78, 

745 

928 DATA 

1, 

232, 

285, 

2, 235, 

211, 

128, 

252, 

1266 

938 DATA 

73, 

117, 

289, 

128, 62, 

78, 

1, 

8, 

668 

948 DATA 

116, 

282, 

254, 

14, 78. 

1, 

232, 

184, 

1873 

958 DATA 

2. 

235, 

198, 

232, 195, 

1. 

128, 

62, 

1845 

968 DATA 

56, 

1, 

1, 

117. 3, 

232. 

131, 

8, 

541 

978 DATA 

232, 

78, 

8, 

128, 62, 

56, 

1, 

1, 

558 

988 DATA 

117, 

3, 

232, 

133, 8, 

188, 

2, 

138, 

885 

998 DATA 

62, 

59, 

1. 

139, 22, 

66, 

1. 

285, 

555 

1888 DATA 

16. 

188, 

1, 

139, 14, 

64. 

1, 

285, 

628 

1818 DATA 

16, 

233, 

246, 

254, 186, 

8, 

2, 

138, 

1885 

1828 DATA 

38, 

59, 

1, 

58, 255, 

232, 

63, 

8, 

698 

1838 DATA 

137, 

62, 

62, 

1, 139, 

247. 

38. 

142, 

828 

1848 DATA 

3t, 

57, 

1, 

46, 139, 

62, 

83, 

1, 

419 

1858 DATA 

185, 

12. 

8, 

81, 185, 

64, 

8. 

243, 

778 

1868 DATA 

165, 

89, 

131, 

198, 32, 

226, 

244, 

31. 

1116 

1878 DATA 

195, 

6, 

139, 

62. 62, 

1. 

142, 

6, 

613 

(cvfuinufs) 


Figure 2: The HASIC program for creutiufi XDIR.COM . i 

'Dvrigr’ic-C :i c2:c;,ti. 
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1181 DATA 

57, 

1. 

139, 

54, 

83, 

1, 

185, 

12, 

532 

1898 DATA 

8. 

81, 

IBS. 

84, 

8, 

243, 

165, 

89, 

827 

1188 DATA 

131, 

199, 

32, 

328, 

244, 

7, 

195. 

178, 

1218 

1118 DATA 

188, 

348, 

238. 

388, 

228, 

58, 

248, 

3, 

1389 

1128 DATA 

184. 

139, 

248, 

184, 

8, 

18, 

247, 

227, 

1255 

1198 DATA 

3, 

248, 

195, 

188, 

218, 

3, 

238, 

168, 

1257 

1148 DATA 

8, 

118, 

351, 

131, 

234, 

2, 

178, 

37, 

955 

1158 DATA 

238, 

195, 

188, 

15. 

285, 

18, 

141, 

38, 

1828 

1188 DATA 

111, 

1, 

215, 

188, 

218, 

3, 

238, 

195, 

1165 

1178 DATA 

228, 

97, 

138, 

324, 

12, 

128, 

238, 

97, 

1154 

1188 DATA 

138, 

198, 

238, 

97, 

258, 

178, 

32, 

238, 

1349 

1198 DATA 

93, 

251. 

195, 

188, 

1, 

139, 

14, 

73, 

885 

1288 DATA 

1, 

285, 

18, 

195. 

139, 

22, 

75, 

1, 

854 

1218 DATA 

176, 

14. 

338, 

68, 

338, 

138, 

224. 

74, 

1186 

1228 DATA 

178, 

15, 

238, 

88, 

238, 

37, 

255. 

7, 

1838 

1238 DATA 

179, 

88, 

248, 

243. 

134, 

224, 

195, 

188, 

1481 

1248 DATA 

1, 

285, 

23, 

117, 

4, 

285, 

48, 

235, 

829 

1258 DATA 

248, 

188, 

8, 

285, 

22, 

195, 

6, 

142, 

996 

1288 DATA 

8, 

57, 

1, 

139, 

82, 

82, 

1, 

178. 

584 

1278 DATA 

218, 

138, 

38. 

81, 

1, 

171, 

185, 

82, 

873 

1288 DATA 

8. 

178, 

32. 

243, 

171, 

178, 

191, 

171, 

1188 

1298 DATA 

131, 

199, 

32, 

185, 

18, 

8, 

81. 

176, 

814 

1988 DATA 

179, 

138, 

38, 

88. 

1, 

88, 

171, 

185, 

852 

1318 DATA 

83, 

8, 

178, 

32, 

138, 

38, 

81. 

1, 

588 

1328 DATA 

243, 

171, 

88, 

171, 

131, 

199, 

32. 

89. 

1124 

1938 DATA 

228, 

228, 

178, 

192, 

171, 

185, 

82. 

8, 

1248 

1348 DATA 

178, 

198, 

243, 

171, 

178, 

217, 

171, 

7, 

1357 

1358 DATA 

195, 

138, 

14. 

68, 

1, 

188, 

2, 

139. 

734 

1388 DATA 

82, 

59, 

1. 

285, 

18, 

232. 

115, 

255, 

945 

1378 DATA 

58, 

281, 

332, 

146, 

255. 

68. 

13, 

116, 

1873 

1388 DATA 

68, 

88. 

27, 

116, 

82, 

68. 

8, 

116, 

515 

1988 DATA 

32, 

88, 

32, 

114, 

237, 

58, 

14, 

88, 

615 

1488 DATA 

1, 

118, 

331. 

88. 

81, 

188, 

18, 

185, 

884 

1418 DATA 

1, 

8, 

285, 

18, 

254, 

194, 

188, 

2, 

852 

1428 DATA 

285, 

18. 

89, 

88, 

178, 

254, 

193, 

235. 

1258 

1438 DATA 

389, 

18, 

281, 

118, 

285, 

81. 

254, 

282, 

1278 

1448 DATA 

188, 

2, 

285, 

18. 

188, 

18, 

178, 

32, 

881 

1458 DATA 

185, 

1, 

8. 

285. 

18, 

89, 

254, 

281, 

951 

1488 DATA 

79, 

235, 

183, 

195, 

8, 

188, 

47. 

285, 

1138 

1478 DATA 

33, 

148, 

8, 

183. 

1, 

137, 

38, 

185, 

555 

1488 DATA 

1, 

188, 

28, 

139, 

23, 

81. 

1, 

285, 

855 

1498 DATA 

33, 

188, 

53, 

178, 

38. 

285. 

33, 

148, 

858 

1588 DATA 

8, 

187, 

1, 

137, 

38, 

189, 

1, 

188, 

571 

1518 DATA 

37, 

141, 

22, 

15, 

3, 

285, 

33, 

7, 

482 

1528 DATA 

195, 

188, 

37, 

178, 

36, 

139, 

22, 

109, 

894 

1538 DATA 

1, 

38. 

48, 

142, 

38, 

187. 

1, 

285, 

582 

1548 DATA 

39, 

188, 

28, 

46, 

139, 

22. 

185. 

1, 

552 

1558 DATA 

48, 

143. 

38, 

183, 

1, 

285, 

33, 

31, 

591 

1588 DATA 

195. 

198, 

8, 

72, 

1, 

8, 

188, 

78, 

738 

1578 DATA 

139, 

14, 

77, 

1, 

385, 

33, 

185, 

8, 

854 

1588 DATA 

8, 

114. 

61, 

128, 

82, 

72, 

1, 

8, 

438 

1598 DATA 

117, 

54, 

85, 

139, 

82. 

85, 

1, 

232, 

755 

1688 DATA 

47, 

8, 

188, 

79, 

285, 

33, 

114, 

17, 

675 

1818 DATA 

128, 

82, 

72, 

1, 

8 , 

117, 

18, 

232, 

822 

1628 DATA 

31, 

8, 

85, 

129, 

249. 

184, 

1, 

117. 

898 

1898 DATA 

233, 

131, 

239, 

13, 

71, 

38, 

128, 

81. 

914 

1848 DATA 

.8, 

117, 

349, 

38, 

254, 

13. 

139, 

193, 

1883 

1858 DATA 

72, 

179, 

48, 

248, 

243, 

182, 

69, 

1, 

1812 

1888 DATA 

195. 

139, 

54, 

81, 

1, 

131, 

198, 

38. 

829 

1878 DATA 

81, 

IBS, 

13, 

8, 

243, 

164, 

89, 

195. 

978 

1888 DATA 

198, 

8, 

71, 

1, 

8, 

184, 

8, 

2, 

478 

1898 DATA 

138, 

38, 

78, 

1, 

58, 

255, 

247, 

227, 

1818 

1788 DATA 

139. 

248, 

3, 

54, 

85, 

1, 

186, 

18, 

718 

1718 DATA 

3, 

185, 

18, 

8, 

81, 

232, 

15, 

8, 

526 

1728 DATA 

254, 

198, 

178, 

18, 

89. 

128, 

82, 

71, 

998 

1738 DATA 

1, 

8, 

117, 

2, 

228, 

238, 

195, 

185, 

984 

1748 DATA 

4, 

8, 

81, 

88. 

82. 

232, 

19, 

8, 

584 

1758 DATA 

98, 

128, 

194, 

18. 

94, 

131, 

198, 

13. 

684 

1768 DATA 

89, 

128, 

82, 

71, 

1, 

8, 

117, 

2, 

478 

1778 DATA 

228. 

232, 

195, 

188, 

2, 

138, 

82. 

59, 

1894 

1788 DATA 

1, 

385, 

18, 

185. 

1, 

8, 

172. 

18. 

598 

1798 DATA 

192, 

118, 

21, 

88, 

255, 

118, 

12, 

188, 

952 

1888 DATA 

18, 

285, 

18. 

188, 

2, 

254, 

194, 

285, 

1886 

1818 DATA 

18, 

335, 

235, 

198, 

8, 

71, 

1, 

1, 

783 

1828 DATA 

195, 

168, 

8, 

178, 

8, 

185, 

18, 

3. 

755 

1838 DATA 

188, 

89. 

12, 

138, 

82, 

81, 

1, 

285, 

734 

1848 DATA 

18, 

195, 

188, 

2, 

186, 

18, 

2 , 

138, 

729 

1858 DATA 

82, 

59, 

1, 

385, 

18, 

188, 

18, 

178, 

789 

1888 DATA 

33, 

185, 

88, 

8, 

285, 

18, 

195, 

188, 

873 

1878 DATA 

18, 

179, 

18, 

285, 

18, 

128, 

251, 

18, 

829 

1888 DATA 

118, 

7, 

18. 

255. 

117, 

19. 

235, 

39, 

798 

1898 DATA 

144, 

254, 

14, 

56, 

1, 

188, 

15, 

285, 

869 

1988 DATA 

18, 

88, 

7, 

117, 

28, 

254, 

14, 

58, 

558 

1918 DATA 

1. 

129, 

48, 

57. 

1, 

8, 

8. 

198, 

448 

1928 DATA 

8. 

88, 

1, 

112, 

198, 

8. 

81. 

1, 

445 

1938 DATA 

7, 

199, 

8, 

73, 

1, 

13, 

12. 

232. 

543 

1948 DATA 

189, 

353, 

184, 

84, 

8, 

142, 

192, 

191, 

1195 

1958 DATA 

99, 

8, 

38, 

139, 

21, 

137, 

22. 

75, 

531 

1988 DATA 

1 , 

188, 

52, 

285, 

33, 

148. 

8, 

49, 

686 

1978 DATA 

1, 

137. 

38, 

51, 

1, 

188, 

53, 

176, 

629 

1988 DATA 

9, 

385, 

33, 

137, 

38, 

87, 

1, 

148, 

642 

1998 DATA 

8, 

89. 

1, 

188, 

37, 

141, 

22, 

133, 

889 

2888 DATA 

1, 

385, 

33, 

188, 

53, 

178, 

28, 

285, 

881 

2818 DATA 

33, 

137, 

38, 

91. 

1, 

148, 

8, 

93, 

531 

2828 DATA 

1, 

188, 

37, 

141, 

22, 

174, 

1, 

285, 

781 

2838 DATA 

33, 

188, 

53, 

178, 

19, 

285. 

33, 

137, 

838 

2848 DATA 

38, 

95, 

1, 

148, 

8, 

97, 

1, 

188, 

558 

2858 DATA 

37, 

141, 

22, 

238, 

1, 

285, 

33, 

188, 

849 

2868 DATA 

53, 

178. 

48, 

285, 

33, 

137, 

38. 

99, 

773 

2878 DATA 

1, 

148, 

8, 

181, 

1, 

188, 

37, 

141, 

687 

2888 DATA 

32, 

247. 

1, 

285, 

33. 

186, 

55, 

38, 

779 

2898 DATA 

385, 

39, 

8, 

8, 

8, 

8. 

8, 

8, 

244 

(tiKurc 2 enJsi 


monochrome board is installed. 

Next, the port address of the CRT Con- 
troller is obtained frrrm the BIOS data area 
and stored away for later use. Then the un- 
drreumented DOS function .14h is called to 
let XDIR determine the address of the 
DOS Busy Flag. Why do it this early? We 
find ourselves in something of a catch-22 
when we want to check the Busy Flag to 
see if the current ongoing pnxrcss can be 
safely interrupted because if the PC is pres- 
ently in the middle of servicing an interrupt 
2lh reque.st. function 34h will crash the 
system. Therefore its address is saved dur- 
ing the nonresident phase, and the Hag is 
accessed directly form inside the resident 
portion whenever XDIR needs to check it. 

The final initialization step is to save 
and replace all of the interrupt vectors that 
XDIR will need. The program intercepts 
four interrupts (not including interrupt 
24h, whose vector is manipulated when 
the directory window is called up — not 
during installation), each of which plays a 
vital role in orchestrating the pop-up pnr- 
cess. The keyboard interrupt, interrupt 9, 
is brrrrowed so that XDIR can lixrk for a 
press of the Alt-pcrirxi trigger key combi- 
nation. The timer interrupt and the back- 
ground process interrupt ( ICh and 28h. re- 
spectively) are used in a coordinated 
manner to prtK'ess a request to pop up the 
window. The final interrupt that's inter- 
cepted. interrupt 1 .1h. is used in a way that 
deserves comment. 

Interrupt l.lh provides all of the low- 
level BIOS diskette services for reading, 
writing, and formatting individual sectors 
and tracks. In a sense, these services are 
non-reentrant, just like the DOS interrupt 
21h services, but for a different reason. 
There's no problem with stack ItK'ations; 
BIOS routines don't use an internal stack. 
Instead, however, there is the omnipresent 
danger of intenupting the movement of the 
drive head from one track to another. If the 
resident routine performs any file I/O. the 
head will be moved from the position it 
was in when interrupted and will not be re- 
turned when the resident program passes 
control back to the application. XDIR in- 
tercepts interrupt l.^h. maintains an inter- 
nal flag (labeled FLAG_I.4H in the souree 
C(xle) that reflects its status at any point in 
time, and dixisn't let the window pop up if 
a BIOS disk service is in progress. 
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■ PROGRAMMING/UTILITIES 


PRODUCTIVITY 


DOWNLOADING XDIR 


T he programs that appear in our Pro- 
gramming/Utilities column (as 
well as other programs we publish) can 
be download^ by modem from the PC 
Magazine Interactive Reader Service. 
There is no charge for this service, but 
users are cautioned that these programs 
are copyright material and are made 
available only for individual, noncom- 
mercial use. You may make copies for 
others (including placement on non- 
commercial electronic bulletin boards), 
as long as no charge is involved. How- 
ever, making copies for any cotiuner- 
cial purpose is strictly prohibited. 

The modem number for PC-IRS is 
(212) 696-0360. Set your modem and 
communications software to use I2(X) 
(or 300) bps, 8 data bits, I stop bit, no 


parity. PC-IRS files with a .COM, 
.EXE, or .ARC extension require that 
you also use the Xtitodem error-check- 
ing protocol; our other files (e.g., with 
extensions of .ASM or .BAS) can be 
downloaded using either regular ASCII 
or Xmodem transmission. 

XDIR.BAS, whether typed in firom 
the magazine at your keyboard or 
downloaded from PC-IRS, will auto- 
matically create XDIR.COM when tun 
once in BASIC. XDER.ASM, also list- 
ed both here and on PC-IRS, allows 
you to modify the program but requires 
you to use a macro assembler (IBM or 
Microsoft) and the commands: 

HASH XDIR; 

LINK XDIR; 

EXE2BIN XDIR XDIR.COH 


XDIR at a Glance 

Syntax: [d: ] [path] XDIR 

Operation: XDIR is a memory-resident 
utility that displays the filenames (up to 
a maximum of 360) in any legal drive 
and directory from within a running ap- 
plications program. Once loaded, ei- 
ther at the DOS command line or from 
within an AUTOEXEC.BAT file, 
pressing 

Alt-. 

(Alt-period) opens a window that can 
hold up to 40 filenames. The desired 


drive and/or path is then entered, and 
the PgUp and PgDn keys are used to 
display files in excess of the initial 40 
listings. (To display the current directo- 
ry it is not necessary to type in its path; 
pressing Enter will suffice.) Pressing 
Esc returns the cursor to the command 
line, and pressing it a second time 
closes the window and restores the con- 
tents of the interrupted applications pro- 
gram. 

Because of its unusually thorough 
interrupt handling, XDIR is fully com- 
patible with SideKick and with most 
other “difficult" TSR programs. 


Finally the end of the initialization 
phase is reached, and XDIR executes an 
interrupt 27h to terminate but stay resident. 
An extra 6216 bytes arc reserved beyond 
the end of the resident cixle to provide 
room for saving the screen contents before 
opening the window and for the text of the 
filenames read in from the disk. The DTA 
and pathname buffer are located in the 
256-byte Program Segment Prefix, which 
is no longer needed after the program be- 
comes resident. The net result is the sacri- 
fice of a small portion of your computer's 
usable RAM but the gain of a very power- 
ful and economical new utility. 

Most memory-resident utilities, once 
installed, check every keypress looking for 
their specific trigger combination. In this 
respect. XDIR is no different: it intercepts 
the interrupt 9 that's generated every time 
a key is pressed or relea.sed and. if it de- 
tects a touch of the period key. immediate- 
ly queries the system to see if the Alt key is 
also being held down. What it does when it 
finds the trigger keys depressed, however, 
is quite different from what a typical resi- 
dent program does. 

XDIR can't blindly take control of the 
computer and open the directory window 
ready for input; instead, it must make sure 
that it didn't interrupt a DOS service rou- 
tine or a BIOS disk service. (If it did, it 
must wait until later to pop up. ) Further, if 
the DOS Busy Flag is set, the routine must 
take advantage of an interrupt 28h if one is 
generated before the flag is cleared. It 
sounds somewhat formidable, but it really 
isn't. The XDIR keyboard handler doesn't 
even tty to open the window, but merely 
sets an internal flag called RE- 
OUEST_FLAG from 0 to I and promptly 
exits. 

XDIR employs a pair of custom inter- 
rupt handlers for the express purpose of 
checking the REQUES'T-FLAG and, if 
possible, opening the directory window. 
The first is the procedure labeled TIMER, 
which is invoked 1 8 times every second at 
each tick of the time-of-day clock. TIMER 
checks the REQUEST-FLAG and exits 
through an IRET if it's clear. But if the flag 
is set to 1 . TIMER checks the DOS Busy 
Flag and FLAG_l3h. which indicates 
whether or not a BIOS disk service is in 
progress. If both are clear. TIMER calls 
the DIRECTORY procedure. DIRECTO- 


RY is the subroutine that actually opens 
the window, accepts input, displays direc- 
tory listings, and closes the window on 
exit. If either flag is set, however, TIMER 
simply ends without doing anything, con- 
tent to try again the next time it's called if 
REQUEST-FLAG is still set. 

The .second routine complements the 
duties of the first. BACKPROC (for 
BACKground PROCess) receives control 
any time an interrupt 28h is generated and. 
like the TIMER routine, checks to see if 
the directory window has been requested 
by looking at REQUEST-FLAG. If the 


flag is nonzero, BACKPRCX) examines 
FLAG-13H and calls DIRECTORY if 
FLAG_13H is clear. If FLAG-I3H isn't 
clear, an IRET is executed to end the inter- 
rupt. You can see how TIMER and 
BACKPROC coordinate their responsibil- 
ities: each routine checks the same RE- 
QUEST-FLAG, and the first one that can 
answer a request to open the window does 
so, but only after clearing RE- 
QUEST-FLAG so that the other won't try 
to duplicate the action. 

The interrupt 28h handler doesn't have 
to check the DOS Busy Flag because, as 
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disk drives are slowing your system down! 


CIRCLE 220 ON READER SERVICE CARD 


Every time your computer uses the 
disk drives, you are losing valuable time. 

QUICKcache is an amazing program that will 
increase your computer’s disk access speed by eliminating the need 
for physi^ disk access. QUICKcache is not an expensive hardware 
addition. QUICKcache is a disk cache (pronounced like cash) that 
uses fast RAM memory to store the programs and files you 
use most. 

FASTER THAN THE FASTEST DISK DRIVES 

QUICKcache works by loading the programs and files you use 
into your computer’s memory and holding the information. When 
you exit and re-load a program, or when your application calls for a 
read from disk, QUICKcache immediately supplies the information 
from memory so your disk drives are not used at all! QUICKcache 
will astound you when it shows you just how many disk accesses 
and how much time you are saving. And because QUICKcache 
buffers more sectors each time you access your disk drives, the 
more you use your computer, the faster it goes! 

QUICKcache ONLY READS AND WRITES 
NEW INFORMATION 

QUICKcache is a ’’writing-through” cache so it is 100% safe. All 
new information is updated in RAM and on the disk so you never 
have to worry about power failures or system reboots. But if your 
programs and files have not changed since they were read from 
disk, QUICKcache prevents the system from over-writing them 
back on the disk. You not only save time, you prolong the life of 
your disks and your disk drives! 

QUICKcache WILL IMPROVE THE SPEED OF 
EVERY SYSTEM 

QUICKcache will increase the speed of any system from a 
“stripped-down” PC to a T\irbo-charged AT (and compatibles). 
QUI(3)Kcache will speed up floppy and hard drives and can utilize up 
to 2 Megabytes of Above board memory. 




City. 
Telephone;. 


.State:. 


IWSH: 


Send fo: I 214% W. Main Street. St. Charles. IL 60174 

Or call (312) 377-5151 with your credit cord for Immediate shipment. 


QUICKcache is extremely easy to load and use. All you do is set 
the amount of memory to use for the cache, and QUICKcache does 
the rest. It even keeps track of the information you use most often, 
so if the cache memory is filled, QUICKcache automatically 
replaces the least-used information with the new programs or files. 


ONLY QUICKcache GIVES YOU ALL 
THESE FEATURES: 

• Speeds by eliminating disk access 

• Vforks with any floppy or hard disk drive 

• Prolongs disk drive and media life 

• Quick, Simple installation 

• You set size of cache memory up to 2 Megabytes 

• Disable disk caching easily for disk copies, etc. 

• Pop-up Display of disk performance statistics 

• Compatible with ALL applications— including memory-resident 
programs 

• WDrks with regular or Above board memory 

• Completely transparent to users 

• Not copy protected 

• Complete user’s manual and documentation 

• Only $49.95 (with limited-time offer) 

• 30-day Money-back guarantee if not 100% satisfied 

f* Don't let your disk drives slow you down. Return this coupon with payment todayl 

ONLY $49 Limited Time Offer 

Money-Back Guarantee If not 1(X)% satisfied. 

□ Please send QUiCKcoche to: 

Nome: ■ ■ ■■ 
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■ PROGRAMMINGAJTILITIES 


was outlined at the beginning, most DOS 
function calls greater than number OCh can 
be safely called from within a 28h handling 
routine. Note here an interesting point: the 
DIRECTORY routine can be called from 
either an interrupt ICh or an interrupt 28h 
handler. We re^ly don’t care which one 
does it as long as the window pops up on 
the screen with minimal delay. The 28h 
routine can use only functions OCh and 
greater. The TIMER routine could safely 
use all DOS services because if it invokes 
the DIRECTORY subroutine, the Busy 
Flag must be clear. But since DIRECTO- 
RY doesn’t know which handler will actu- 
ally deliver confrol to it (and it could be dif- 
ferent each time), it takes a conservative 
approach and avoids low-numbered DOS 
function calls altogether. 

The DIRECTORY routine itself is the 
backbone of XDIR. When it is given con- 
trol by either the TIMER or BACKPROC 
routine, it immediately sets the PRO- 
GRAM-STATUS flag to I to void any 
subsequent press of the Alt-period combi- 
nation. An STI instruction is executed to 
restore interrupts. Then it checks to make 
sure that the PC isn’t presently in a graph- 
ics mode or a 40-column text mode. (Mak- 
ing the program work in video modes other 
than 8()-column text modes would add sig- 
nificanUy to the amount of overhead.) 

A pair of video parameters has to be ob- 
tained and saved so they can be restored 
when the DIRECTORY routine is fin- 
ished. The cursor mode is defined by the 
starting and ending scan lines that form the 
cursor and are reported directly by inter- 
rupt lOh, service 3. The same function call 
returns the cursor position as well, but that 
leads to a problem that crops up all too of- 
ten and merits closer inspection. 

CUSTOM VIDEO DRIVERS A handful 
of programs (e.g., Lotus’s 1-2-3) bypass 
the BIOS video services built into the com- 
puter and instead use custom routines writ- 
ten especially for the IBM family of video 
adapters. They do this because BIOS rou- 
tines ate somewhat slow. These custom 
video drivers make life hard for a memory- 
resident routine designed to interrupt them 
without any destructive side effects be- 
cause they typically don’t keep the BIOS 
informed of details like the cursor’s where- 
abouts. They move the cursor by writing 


directly to the video adapter’s CRT Con- 
troller (CRTC) rather than by invoking 
built-in routines that do the same. The re- 
sult is that the video interrupt will errone- 
ously report the cursor position to a routine 
making a request. This creates a sticky sit- 
uation, one that can’t always be overcome. 
But fortunately, at least when it comes to 
finding the correct cursor address, there is 
a solution. 

The solution lies in obtaining the cursor 
address from the CRTC rather than from 
the BIOS. The routine CURSOR— AD- 
DRESS in the XDIR source code does just 
that. Both the Color/Graphics Adapter 
(CGA) and the Monochrome Display 


■ XDIR buffers up to 360 
names so that the list 
can be examined with the 
PgUp and PgDn keys. 

Adapter (MDA) employ the Motorola 
6845 CRTC, a small chip that allows a ras- 
ter scan display to be driven in a variety of 
modes through a set of 18 internal and ac- 
cessible registers. Tlie EGA uses a custom 
CRTC that has some degree of compatibil- 
ity with the 6845. In each of those adapt- 
ers, the cursor address is stored in the form 
of a 16-bit video buffer address (similar to 
the PC’s text mode character cell address- 
ing scheme, but without the attribute 
bytes) that’s held in registers 14 and 15 of 
the CRTC’s internal array. Once the port 
address of the CRTC is obtained (that’s 
why it was stored during initialization), the 
CRTC Address Register and Data Register 
can be manipulated to divulge the cursor 
address. CURSOR_ADDRESS illustrates 
the mechanics of the process and the trans- 
formation of the buffer address to row and 
column format. 

With vital cursor information stored 
away, DIRECTORY turns its attention to 
popping the directory window onto the 
screen. First the routine SAVE_SCREEN 
is called to .save the screen contents, then 
OPEN-WINDOW writes the character/at- 
tribute pairs that define the window to vid- 


eo memory. The video signal is disabled 
before the writing process begins if a CGA 
is being used and enabled again upon com- 
pletion. 

Next. lOSET is called upon to save the 
DTA address and interrupt 24h vector and 
to replace each with pointers to locations 
within XDIR. Both tasks ate crucial to a 
resident program that accesses the disk if 
it’s to be certain not to interfere with the 
application it interrupted. 

When the window first makes its ap- 
pearance on-screen, a flashing cursor sits 
poised on the top line awaiting input of a 
path string. The routine READLN is 
called to handle the receiving of input, and 
comes complete with its own routines to 
write characters and perform backspaces. 
Why create a custom input routine when 
DOS function OAh offers the same ser- 
vice? Because DOS functions numbered 
OCh and lower can’t be used. Using it 
would be perfectly fine if the DIRECTO- 
RY routine was invoked from the TIMER 
module, but using OAh from within an in- 
terrupt 28h handler would be disastrous. 

With an ASCIIZ string in hand describ- 
ing the path to the directory to be searched. 
DOS functions 4Eh and 4Fh are used to 
read the directory information. Both func- 
tions ate well documented in the DOS 
Technical Reference and other texLs. If the 
path string ends with a backslash charac- 
ter, XDIR appends the string * . * so that 
all filenames found will be reported. If it 
doesn’t end with a backslash, the suing 
\* . * is added. If nothing was entered on 
the input line, the global designator ♦ . * is 
used so that the current directory is target- 
ed. A search attribute of 0 is specified so 
that subdirectories, hidden and system 
files, and volume labels will be ignored. 
And rather than let the filenames scroll by, 
XDIR buffers up to 360 names .so that the 
list can be examined backward and for- 
ward with the PgUp and PgDn keys. 

After the first page of directory text is 
printed in the window. XDIR sits back and 
waits for a press of the Esc. PgUp, or 
PgDn key telling it what action to take 
next. Under normal circumstances BIOS 
interrupt 1 6h is used to trap a keypress. But 
these aren't normal circumstances. Any 
time XDIR .solicits a keypress, it calls the 
GETKEY procedure instead of explicitly 
using the BIOS service. GETKEY does 
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ITS TEKNET-BBS (703) 690-7462 


‘Senmg the Nation's C^apitol 
and the World" 

Drives 

20 MB SEAGATE G5MS $379 
30 MB SEAGATE Ra $479 
20MBST4026AT $573 

30MBST4a38AT $651 

40MBST4051 AT $792 

80MBST4096AT $1273 
40 MB PRIAM XT $1395 

60 MB PRIAM XT $1450 

40 MB PRIAM AT $1175 

60 MB PRIAM AT $1350 

BERNOULU DUAL 10 $1839 

BERNOULU DUAL 20 $2494 

20MB PLUS HARDCARD $695 
20MB MAYNARD HCARD $759 
ISI WORM 220MB INT. $2995 
60MB ARCHIVE TAPE $740 
60MB ARCH. EXT. TAPE $740 
60MB GENOA TAPE $935 
60MB SYSCEN $1089 

TOSHIBA 35 DRIVE $150 
•TOSHIBA 525 EXT. $349 
FUJITSU 360 K DRIVE $89 


Laser Printers 

CANON A1 $2095 

CANONA2 $3085 

HP LASERJET $2295 

QMS KISS $1995 

XEROX 4045 $CALL 


Open 7 daysaweek 
(703)847-4740 (800)642-2395 
Information and Technology Services, Inc. 

Micro Systems Specialists 
8478 Tyco Rd.. Vienna, VA 22180 


Printers 

NEC P-6 
NEC P.7 
NEC PS 
NEC P5XL 
PANASONIC 1080 1 
PANASONIC 1091 1 
PANASONIC 1092 
PANASONIC 1592 
STAR LV 1210 
STAR NX-15 
STAR ND-15 Q 

STAR NR-15 V 

STAR NB 24-15 
STAR SD-10 
STAR NX-10 
BROTHER 1509 
CmZEN MSP-10 
CmZEN MSP-15 
CmZEN PREMIER 35 
TOSHIBA P341 
TOSHIBA P351 
FUJTTSU DLP24 
FUJrrSU DM91 
OKIDATA M182 
OKIDATA 
OKIDATA M193-f 
OKIDATA M84 
OKIDATA 2410 
EPSON FX-286 
EPSON LX-80 
EPSON FXS5 
EPSON LQ800 


$465 

$670 

$1107 

$1230 

$220 

$284 

$345 

$465 

$174 

$368 

$430 

$522 

$684 

$340 

$240 

$425 

$305 

$420 

$470 

$820 

$1212 

$1224 

$398 

$264 

$397 

$598 

$698 

$1961 

$609 

$270 

$419 

$616 


Memory Boards 

JRAM 2 $129 

JRAM 3 ABOVEBOARD $179 

JRAM AT $179 

JRAM AT3 ABOVEBOARD $239 

JLASER MODULE $265 

JLASER-f AVAIL 

INTEL ABOVEBOARD $438 

AST RAMPAGE 512K $485 

ORCHD CRAMRAM $291 

576 K MEMORY BOARD $68 

AST6PAK-fWr384 $210 

QUADBOARD W/384 $199 

Chips 

64K 150ns set of 9 $8 

64K 120ns set of 9 $9 

2S6K/150nssetof9 $23 

2S6K/120nssetof9 $25 

64 X 4 $4 

128K P4S2)>back $5 

8087-3 $119 

8087-8 $169 

80287 6MHz $192 

80287 8MHz $306 


PRICING SENSATIONS! 


20 MB SEAGATE DRIVE 

$379 

30 MB SEAGATE DRIVE 

$479 

SAMSUNG AMBER MONDDR 

$79 

NEW ENHANCED KEYBOARD 

$79 

MONO GRAPHKS CARD 

$69 

OTHER SYSTEMS 

BIOSATSMhi 

$1769 

SPERRY MICRO IT 

$1795 

IBM XT 

$1195 

IBM AT 

$2395 

1800+ AT(EVEREX) 

$1195 


Monitors 
NEC MULTISYNC 
SONYMULTTSCAN 
AMDEK 722 
AMDEK 310A 

So^ware 
SUPERCALC 4 
SUPERPROJECT 
WORDPERFECT 42 
WORDPERFECT 4.105 
DBASE 3-f 
FOXBASE + 
FRAMEWORK D 
RBASE5000 
RBASE SYSTEM V 
CROSSTALK XVI 
REFLEX 

TURBO PASCAL W/BCD 
TURBO PROLOG 
TURBO LIGHTNING 
NORTON UnUTlES 
MS WINDOWS 
MS QUICKBASIC 
MSCCOMPILER 
MS WORD 
WORDSTAR 2000 
MULTIMATE 


$595 

CALL 

$549 

$150 


LAPTOPS and A(XESSORIES 

'lbshibaTU00w«40 $1595 


1bshiba3800 

$3195 

Sharp PC 7000 

$945 

^ Vy^ ^ 

NEC Muhispeed 

$1499 

• Prices swject to change 
2/23/87 

Zenith 181 

CALL 

• lOH re-stock fee on all 

Centronics CLP II Printer 

$215 

items 

Ibshiba ExL 525 Drive 

$339 

* Software non-returnable 

Ibshiba 1200 Modem 

$329 

• No surcharge on VISA, 



MC. CHOICE or AE 



Visa, MC, CHOICE. AE 
Leasing Renting & 
Financing available 


IBM® PC CompatiWe 


'^Editor's Choice " 
PC MAGAZINE 
OCT. 14. 1986 
ThelTSTurtv-.XT 
from Infonnabon aiH* 
Tedinology Ser\K\-x 
is our ■’hc.st biA ' 
recommcnaitjiii. 

^84900 

wHh 

?Zr‘$1157 

ITS Turbo XT 

1 year wan^tv 
30 day money badt {tiuranU . 


ITS 

TURBO 
286 AT 

* 1195 ®“ 

• Phoenix ROM BIOS 

• FuB one year warranty 
•80286 CPU switch select- 

aMe 6 or 8 Mhz (10 Mhz optional) 

• 12 MB Floppy Disk Drive 

• Supports up to 5 internal W HT drives 
•2saial/l paralld ports buih into chassis 

• real time clock • 8 expansion slots 
and many more features 

• 6fl0 Mhz optional $1296 




JL 


SPER^V 

PC/IT 


%695 


Superior to the IBM AT 
R^ed 8.6 by InfbWor.w 
44MB. 28ms Access Hard Imvi 
3 Speed Processor 
Free 8 MHz Math CoproccN'- -r 
12MB Floppy. 512K Ran^ 

2 Serial/1 Paralle] Ports 
Clock/Calendar 
DOS 3.1 Basic, ^'Stem CunJ' 
!oo 1 year warranty 

[Monitor-Video Card-Kcvboanj. n<>* 



PANASONIC 
BUSINESS 
PARTNER 


FX-6002DS/DD,640K 

$895 

withlDS/DD,20MB 

$1145 

(Monitor and Adapter extra) 


o: 


I 
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essentially the same thing as inteinipt I6h 
and even employs it, but it also does some- 
thing quite unique: it generates interrupt 
28h over and over while it waits. The rea- 
son? For complete compatibility with oth- 
er resident utilities like SideKick. 

KEEPING COMPATIBLE To see why, 
try this short experiment. If you use anoth- 
er memory-resident utility ftom PC Maga- 
zine (my printer SETUP program, SET- 
UP.COM, in Volume 5 Number 12 will 
do), install it into memory, and afterwards 
load SideKick. From the DOS command 
line, pop up SideKick followed by the oth- 
er program. Both should work quite nice- 
ly. But then exit from both and, still from 
the DOS prompt, pop up the secondary 
utility followed by SideKick. You’ll get a 
strange result. SETUP or the program like 
it will successfully come up, but SideKick 
will only respond with a series of audible 
chirps. That’s SideKick's signal that it 
can’t pop up. The reason is that SETUP in- 
terrupted the execution of DOS function 
OAh, so SideKick looks at the DOS Busy 
Flag and realizes it can’t take control until 
the flag clears or an interrupt 28h comes 
along. But the flag won't clear until SET- 
UP hands control back to DOS. and SET- 
UP doesn’t generate an interrupt 28h. 
SideKick is helpless, SideKick might come 
up if this exact scenario were duplicated 
from within a running applications pro- 
gram rather than from the DOS command 
line, because chances are about even then 
that SETUP wouldn’t have interrupted a 
DOS service in progress. 

The situation is remedied by having 
XDIR generate its own interrupt 28h calls 
while it waits for a keypress. That way, a 
program like SideKick can pop up at any 
time, even if XDIR itself was invoked 
ftom an interrupt 28h. It’s one of the little 
touches that make a program special, and 
it’s a must if it’s to claim true compatibility 
with other utilities on the market. 

When the Esc key is pressed to close the 
window, several things occur. First, the 
original DT A address and the interrupt 24h 
vector are restored. Then the contents of 
the screen that was saved before the win- 
dow was opened are written back to video 
memory. This effectively "closes” the 
window and reveals what lay beneath it. 
Finally, the cursor is set back to its original 


location and unblanked, and the DIREC- 
TORY routine ends by returning to the in- 
terrupt handler that called it. The handler 
in turn transfers control back to the pro- 
gram interrupted by the Alt-period key- 
press. 

The only remaining item of interest is 
the critical error handler XDIR employs. 
The routine lOERR gets control when a 
critical error is detected. The most com- 
mon such error is trying to read from an 
empty drive or damaged disk. The XDIR 
procedure GET_D1R is the one that calls 
functions 4Eh and 4Fh to read the directory 
information, and is thus the one whose 
malfunction might result in an interrupt 


■ XDIR generates its own 
interrupt 28 h calls so a 
program like SideKick 
can pop up at any time. 


24h. While a whole volume could be de- 
voted to writing critical error handlers, 10- 
ERR is a very simple one that does its job 
in only a few lines of code. 

When the operating system vectors to 
an interrupt 24h handler, a wealth of infor- 
mation is available to it describing what 
happened to cause the crisis. In addition, 
the stack contains the return address of the 
error routine, the register values at the time 
interrupt 2 1 h was called, and the return ad- 
dress of the 2 1 h code itself. lOERR simply 
sets an external flag called ER- 
R0R_FLAG to 1 indicating an error has 
occurred, sets AL to 0 telling DOS to ig- 
nore the error, and passes control back to 
the operating system with an IRET. Con- 
trol winds its way back to the instruction 
within XDIR (in the GET_DIR routine) 
that follows the interrupt 2 1 h call that went 
bad. GET_DIR sees that ERROR-FLAG 
is set and exits back to the main body of 
XDIR with CX set to 0, indicating that no 
files were found, and XDIR prints the "No 
files found” message. 

V ersions of DOS 3.0 and later provide a 
cleaner way to do the same thing. If AL is 
set to 3 when the user error handler ends 


with an IRET, DOS fails the system call 
currently in progress. The traditional op- 
tions, and the only ones available through 
DOS 2. 10, ate to abort the program, retry 
the operation , or ignore the critical error al- 
together. If DOS 3.jr were a unanimous 
standard, XDIR’s error handler could sim- 
ply exit with AL set to 3 and not have to set 
an external (lag. But it’s not. Something of 
a double standard exists between 3.x and 
2..t, so the programmer has to write code 
that will work on either. 

MODIFYING THE PROGRAM No 

program is perfect for everyone. That sim- 
ple axiom probably applies doubly where a 
resident utility is concerned, since it must 
walk a tightrope to avoid interfering with 
other programs like itself The good news 
is that small modifications are easy to 
make when they’re backed with the proper 
documentation. Armed with DEBUG, 
you can tailor XDIR for your own needs. 

XDIR is brought to life by a press of 
Alt-period. If that conflicts with a piece of 
software you want to use, here’s what to 
do: change the byte at offset address 
01 8Ah to the scan code of the primary key 
you want to a.s.sign to bring up the window. 
Its present value is 52, the scan code for the 
period key. If you want to use Ctrl rather 
than Alt as the secondary key, change the 
byte at 0 1 92h from 8 to 4 . 

As written, XDIR will display only nor- 
mal filenames when it searches directo- 
ries. Subdirectories, hidden files, system 
files, and volume labels are ignored. If that 
doesn’t satisfy your needs, change the byte 
at offset 014Dh in the .COM file (it’s cur- 
rently set to 0 and labeled SEARCH 
-ATTR in the source code) to the search 
attribute value you want, as outlined in the 
documentation for DOS function 4Eh. The 
following table lists each file type and the 
corresponding attribute value: 

Hidden 2 

System 4 

Subdirectory 16 

Setting the search atuibute byte to 16, for 
example, will tell XDIR to display subdir- 
ectory names as well as filenames. The 
values listed above are additive, so setting 
the byte to 18 would result in hidden files, 
subdirectories, and normal files being list- 
ed. The DOS Technical Reference men- 
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The expert’s solution to 
complex systems problems. 


When there's a question concerning networking, 
systems design and integration, applications 
development, data-communicotions, PC-to- 
malnlrame connections— just about anything 
that deals with computers — we d bet that others 
in your company turn to you, the systems expert 

Being knowledgeable about microcomputers is 
very demanding, and not many people take 
the time or trouble to stay up-to-date . But you do , 
and that 's what keeps you in such high demand . 

That 's why PC tech journal is so important to you . 
As a regular reader of pc tech journal you receive 
comprehensive, hands-on reviews of the software 
and applications you hove to know about . 

You'll find well researched articles about systems 
design and integration, and discover techno- 
logical innovations that will help you increase the 
performance and efficiency of your system 


Only in pc tech journal can you find expert cover- 
age on iRMX based real-time operating systems, 
evaluations of 6 BASIC interpreters, 9-track tope 
subsystems, and how to best obtain the pjerform- 
ance ol a 5251 terminal on PCs, XTs and ATs. 

PLUS, you'll receive our special 13th issue, the 
PC TECH journal DIRECTORY, 

the most comprehen- 
sive, indexed reference 
guide and resource 
to the products and 
applications coveted 
in PC TECH JOURNAL. 

Subscribe today and 
save 50% OFF the annual 
single-copy price 
0/S53.35. 




Mail the attached post-paid cord or call 
1-S00-852-S200 today! 

ONE YEAR (13 ISSUES) ONLY 
S26.70— SAVE50% 

TWO YEARS (26 ISSUES) ONLY 
$53.35— SAVE 50% 

8ZG48 
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SELECT: Automenu " 


lt*s the industry standard for 
a menu system. 

There's no easier, faster or more 
flexible menu system available for 
your PC than Automenu from Magee 
Enterprises. No wonder so many 
orgemlzallons are selecting It as their 
standard menu facility. 

Automenu is written In assembler, 
so you or the users you support can 
move instantly from one application to 
another without using DOS commands. 

Automenu is more comprehensive 
than any other menu system — you can 
set up as many menus, with as many 

* COPYRIGHT 1987 MAGEE ENTERPRISES 


features and options, as you want. It’s 
powerful too. with such f^Ultles as 
automatic execution of commands and 
routines at preset times. 

All of this at a very affordable $50 for 
a complete registered copy or $10 for a 
shareware starter kit. Call or 
write to place your order now. 
Aiitoinena"’-tlie first menu 
system and still the heat. 

MAGEE ENTERPRISES 

6577 PMChtree Industrial Boulevard 
NorcroM, Georgia 30092-3796 USA 
404-446-6611 
CompuServe 70167,2200 


AUTOMENU " IS A TRADEMARK OP MAGEE ENTERPRISES. 
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Cu stom .for ms. Easy. 


with a single keystroke, jump from one blank 
to another, and more 


t It frustrating? You need all kinds of forms 
to run your business, but your word processor 
can't draw lines and your graphics software 
won't type Now FormWorx * lets you create 
lop-quality business forms right on your PC - 
or modify existing ones quickly and easily as 
your needs change FormWorx is fast, neat and 
flexible 

Design forms easily. You can use solid, 
double, bold, or dotted lines. And choose from 
a variety of graphic symbols and type sizes 
(including compressed type on most printers) 
using simple commands and pop-down 
menus Pick from dozens of possible form 
sizes including irxl4''. 

Fill out forms perfectiy. You can fill out 
custom or even pre-prinied forms on your PC 
without accidentally crossing a line, using text 
editing features like on-screen underlining, 
boldfacing, justification and automatic word 
wrap. Integrated macros let you automate 
repetitive tasks, type 'boiler plate " phrases 


Print the whole form or just the data. 

On any of 100 printers including the HP LaserJet 

Special offer! For just $95* you get the 
complete FormWorx system including sample 
forms and superb manual with tutorials. Plus 
free telephone support. Ask your dealer or 
order directly using your credit card. 

1 - 800 - 992-0085 

(In Mass 617-641-0400) 

Ask about our other products including MACE** 
the character editor for designing special symbols, 
and E^apade *. for getting the most out ot your 
pnnter 

^ Analytx iniemahonal. Inc 
.=1= 136b Massachusetts Aftienue 
jt Arlington MA 02174 


Includes normal handling and shipping Reguiramenis IBM PC with 320 KB ami DOS 20 or hi^r Works with or without 

Add S5 tor loreign. COO. and POs a graphics board formvitorx is a trademark of Analytx International. Inc. 
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lions a volume label bit in addition to the 
re.st. Don’t set it. A search that includes 
volume labels as a target will automatical- 
ly ignore everything else. 

If you have a color system and don’t 
like the program’s default color scheme (a 
red border with white text printed against a 
black background), this, too, is ea.sy to 
modify. Change the byte at OI3Ch to the 
desired border attribute and the byte at 
013Dh to the new text attribute. They ap- 
pear in the source li.sting as the bytes BOR- 
DER^TTR and TEXT-J\TTR. All of 
this has no effect in monochrome. 

IN CLOSING The PC-DOS operating 
system provides applications program- 
mers with some of the most sophisticated 
coding tools available. Its built-in routines 
are nothing short of cnicial for a program 
that must communicate with disk media. 
Learning how to deploy non-reentrant 
DOS routines from inside a resident utility 
is no picnic because there is precious little 
material on the subject, yet it’s one of the 
more useful skills a programmer can learn. 
It’s as if that knowledge were a deep dark 
secret that can’t be trusted in the hands of 
the average user. Microsoft continues to 
foster that notion by withholding docu- 
mentation on DOS function 34h and a host 
of other useful services. In reality, there’s 
nothing hard about it. Just follow a few 
simple rules and it’s a cookbook process. 

I hope this aiticle sheds some light on 
an interesting but elusive subject. Utilities 
like XDIR are fascinating and deserve 
their own little niche in your library. With 
major software companies like Borland 
and Microsoft collaborating on establish- 
ing standards for the structure and behav- 
ior of memory-resident programs [aided, 
we hope, by such independents as the 
Ringmaster team — Ed.], the days of utili- 
ties that won’t work with each other and 
can’t be uninstalled from memory should 
be nearing an end. But even with the ac- 
ceptance of new interfaces like Windows, 
don’t write gems like SideKick off too 
soon. Just as there will always be room for 
improvement in any operating system, 
there will always be programmers waiting 
to plug the holes. iit 


Jeff Prosise is a frequent contributor to PC 
Magazine. 
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Borland’s Turbo Lightning FREE 




Enlarged 

Shiftkoyt 


Poaitive^actila. 


Extra-wide. Msy<to> 


Dedicated 


Switch- 
selectable 
compatibility 
wHh IBM. PC. 
XT. AT. PCjr. 
AT&T and all 
compatibles. 
IBM's nm 
Enhanced 
Keyboard runs 
onfy on their 
now XTa ATs 
and ignores 
their installed 
base which 
probably in- 
cludes you. 


Switch allows you 
to swap position of 
Ctrf and Caps lock. 
IBM moved Ctrf (o 
bottom row. you have 
no choice! 



ls:..DATADESICS 
\B0-101 ENHANCED KEYBOARD 


for the 10 million PC users IBM just ignored! 


IBM Just announced their new 
redesigned “standard" keyboard for per- 
sonal computers. There’s only one problem: 
it won't work on your IBM computer If It 
was purchased prior to June 1986 or on any 
PC compatible purchased at any time! 

Not to worry. Our new Turbo-101 Enhanced 
Keyboard gives you the layout and en- 
hancements of the IBM with some logical 
Improvements (see above photo). And It 
works on your existing PC, XT, AT, PCjr, 
AT&T, Epson and virtually all compatibles! 



Get Borland's Turbo Lightning ' 

For FREE! 

To really turbocharge 
your productivity, we are 
including, free-of-charge, 

Borland's red-hot Turbo 
Lightning software with 
each keyboard. Now, 
when using SIdeKIck, WordPerfect, Micro- 
soft Word. 1-2-3 or most popular programs, 
our Turbo-101 Keyboard will check your 
spelling as you type, gives you Instant 
access to Random House's 80,000-word 
Concise Dictionary and 60,000-word 
Thesaurus and much, much morel 


The Ibrbo-IOI Is the best data entry tool 
since the pencil! 

For users of spreadsheets like 1-2-3 the 
Turbo-tOt’s separate cursor controls and 
numeric keypad makes entering numeric 
data into cells and moving from cell to cell 
as natural as moving your fingers. And for 
word-processing, the 'Selectric' typewriter 
layout makes the Turbo-101 as easy to 
use as a pencil: and with the extra large 
Enter, Shift & Control Keys, you'll make so 
few mistakes, you won't even need an 
eraser! 


Up to now, DataOesk International may be one of 
the best kept secrets, but here's what's being said 
about our first end-user Keyboard/Borland 
software bundle: 


"Who Can Pass I'p a Dealf 
Department. Talk abont an 
a/fgresalie prodnet!" 

John C. Dforak. 

InfoWorld Mar H6 


"It's a good keyboard. Good 
/eel: tbe keys bate tactile 
feedback. .So musb at alt. 
This Is about as good a key- 
board deal as you "re likely 
to find... I have absolutely no 
besIlalloH In recommend- 
ing tbe .%todel PCS-OO.” 
Jerry Poumell^ 

Byte Magaxine Sept, fib 


"This keyboard Is neat to 


''Lightning's good enough to make 
programmers and users cheer, executives 
of other software companies U'eep." says 
Jim Seymour of PC Week. Sold separately. 
1\irbo Lightning retails for 199.951 






SPECIAL OFFER! 

ONLY $749.95* FOR BOTH 
KEYBOARD S SOFTVIARE 
Includes 30-dav money back 
guarantee and 2 year full warranty. 
7b prove that we don't Ignore you 
or your pockatbook, you get our 
7brbo-101 Enhanced Keyboard and 
Borland's Ibcbo Lightning for an 
astounding t149.95.* No, you dldnl 
read It wrong. During this amazing 
Introductory Otter you get both 
keyboard and software for less 
than most software programs 
by themselves! Now, If you're 
still feeling Ignored, you can 
always do what you-know-who 
wants you to do.. and buy 
a new computer to get their 
keyboard! 


"It soties all of tbe problems 
e.xblblted by Ibeir regular 
PC/XT keyboard.. .It's a 
great bargain!" 

PC Producllt'lly Digest 
.Hay tfb 

mil . !.«. hh' — ‘"•‘/"Jl '“I't " 

,. .mrVy anVhand„.m, kr,- “«"<•/'"'»«» key., 

board that has tactile re- 
sponse.. .Is tbe hardware 
bargain of tbe year" says 
Charles Humble. Oregonian 
Jan Hb 


can type much faster on It. " 
Test Drive Scorecard; 
DalaDesk-IO Key 7irtnlcs-9 
Teleconnect .Hagasine 
.Hay Hb 


"Tbe best part of tbe key- 
board Is tbe way U feels, tt's 
Ideal! And fast. I '*e never 
worked on a keyboard wHb 
a nicer touch." 

Business Computer Digest 
Aug Hb 


datadesk 


credit card orders call 

(800) 826-5398 


INTERNXTIONXI. 

7650 Haskell Avenue 
Van Nuys, California 91406 (818) 780-1673 


in CA call 
(800) 592-9602 


Turbo- 101 >• ■ iradomark ol DauOeak Internaitonal Turbo LigMmng i» a 
trademark of eoriand iniernattonai i6M and iSM AT are roQiatered trade- 
martu o7 fniernaiiooai Buamesa Machmea. me 


'Price does not include adaptor 
caWea required By certain compat- 
•btet • A Limned offer— price aubfect 
to change withom noiificaiion 
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Buy Eight Months, 
Get Four Free. 



STANDARD 80COLUMN 


THOMSON 132-COLUMN 
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(Screen generated using ST8 Chauffeur HT video adapter.) 
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THOMSOrSl O 


The Thomson Spreadsheet Monitor 


Standard 12 " monitors let you work with 
about eight months of spreadsheet data at once. 
Which is fine if you live by eight-month years. 

Most people, however, are used to tweltv 
months on the calendar. But unless you enjoy 
scrolling and squinting — and a lot of it — you 
can't work with a full twelve months of data 
on a regular 12 " monitor. 

So it’s for you, frustrated .spread.sheet u.ser, 
that Thomson proudly introduces the 14 " 
SPREADSHEET MONITOR. Using the neces- 
sary graphics card, it not only lets you see 1.42 
columns of data all at once, it lets you .see 


them with 80-column clarity. 

Which means 65% more spreadsheet. 
More windows. Mote detail. And, of course, 
no mote scrolling from August to December, 
or eyes giving out from strain in mid-Sep- 
tember. And at S295* (what you could easily 
pay for a 12 " monitor), it’s like getting those 
extra four months on the screen for free. 

Call 1-800-325-0464 (in Calif., 
1-800-257-9483; in L.A., 213-568-1002) to find 
out where you can buv the Thomson 
SPREADSHEET MONITOR. Do it now— who 
knows how many mttnths you’ve lost already? 


THOMSON O 

The Vision of Personal Computers™ 

© 1987 Thomson Consumer Products Corporation 5731 IE Slauson Avenue. Suite III, Culver City, CA 90230 

'Suggested rftail price Thomson is a trademark of TbomstmS A. STB and Chauffeur HT are registered trademarks of STB Systems. Inc 
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PRODUCTIVITY 

■ JARED TAYLOR 


Spreadsheet 

CLINIC 



Importing mixed text and numbers in Release I of I -2-3; ignoring columns when printing; 
your cursor as bathysphere; more on displaying column letters. 


SKIP COLUMNS WHEN PRINTING 

When printing a report in 1-2-3. have you 
ever wanted to skip over one or more col- 
umns of data without changing your work- 
sheet? It's easy: just use the borders option 
of the /Print command. 

In the example shown in Figure 1 . the 
top chart is your original worksheet, and 
the smaller chart below it is all you want to 
print. By defining cells C3 to FI 4 as a col- 
umn border, you ensure that that part of the 
worksheet is printed in the leftmost col- 
umns. By then defining cells M3 to N 14 as 
the regular print range, you force 1-2-3 to 
skip columns G through L when it prints. 

The macro. \P. contains the commands 
to set up both the border columns and the 
regular print range. At the keyboard, the 
actual command sequence for setting up 
borders would be /Print Printer Options 
Borders Columns. 

This technique works for all versions of 
1-2-3. Also, if you want to skip rows in- 
stead of columns when you print, you can 
use the Options Borders Rows sequence. 

Debbie Lec-Cassimus 


A new trick for an old dog. 


FINDING THE COLUMN LETTER 

In the Spreadsheet Clinic of November 1 1 . 

1986 (Volume 5 Number 19). you pro- 
posed several ways to find the column let- 
ter of a cell address in 1-2-3. You can do 
this more easily with the (o char function 
than with a kxrkup table containing the al- 
phabet. 

The formula in cell D8 of Figure 2 is all 
you need. It adds 64 to the number re- I FiQuni: Several different ways to use (o char in finding the column letter of the current cell. 



C D 


P 

C K 

I J 

K 


M N 










4 

1 


1 

1 

1 



QUARTERLY I 

S 

SALESMAN I 

DEPT 

1 

JAN 1 

PEB 1 

MAR 


TOTAL 1 

7 

BARNETT, HIRE 1 

B 

1 

$5, lie. 11 1 

$2,500.00 I 

$4,000.00 


$11,500.00 1 

8 

BROOKS, SHEILA I 

A 

1 

S2,ie«.08 1 

$3,000.00 t 

$1,000.00 


$6,000.00 1 

9 

CASH, RANDY i 


I 

$3,I0B.I* 1 

$4,000.00 1 

$3,000.00 


$10,000.00 1 

11 

CASSIMUS, IIAVID j 


t 

03,000.00 1 

$4,000.00 1 

$2,000.00 


$9,000.00 1 

11 

LEE, MARY | 

A 

1 

$3,000.00 1 

$2,500.00 1 

$2,000.00 


$7,500.00 1 

12 

LEONARD, LARRY I 

0 

1 

$5,000.00 1 

$3,000.00 1 

$6,000.00 


$14,000.00 1 

13 

HILLER, PENNY 1 

0 

) 

$2,000.00 1 

$5,000.00 1 

$2,000,00 

1 

$9,000.00 { 


1 


1 

QUARTERLY I 






SALESMAN 1 

DEPT 

1 

TOTAL 1 






BARNETT, HIKE I 

B 

1 

$11,500.00 [ 






BROOKS, SHEILA 1 

A 

1 

$6,000.00 1 






CASH, RANDY 1 

C 

1 

$10,000.00 I 






CASSIMUS, DAVID 1 


1 

$9,000.00 1 






LEE, MARY I 

A 

1 

$7,500,00 I 






LEMIARD, LARRY 1 

D 

1 

$14,000.00 t 






MILLER, PENNY 1 

D 

1 

$9,000.00 1 






Macro that prints only 

these coluanai 






\P /ppobcC3.P14-qrM3 

N14*a9q 






Figure 1:41 -2-3 nutcro l\P) that allows you to print only .selected columns {.shown in the lower 
part of the figure! front the wider spreadsheet (shown in the upper parti. 




C D 

E 

3 

4 

5 

CELL 



CONTENTS CELL 

Contents of current cell. 

6 

POSITION C3 

Address of current cell. 

7 

ROW 

3 

Row nunber of current cell. 

6 

COLUMN C 

Colufln letter of current cell. 

Iff 

CONTENTS 2 CELL 

Contents of current cell. 

11 




FORMULAS 



CONTENTS 

ffff(D6) 


POSITION 

■«-084ffSTRING(D7,ff} 

ROW 


ffCELLPOINTER ( * row * ) 

COLUMN 

ffCR AR ( 6 4+ ffCELLPOl NTER { ”COl ' } ) 

CONTENTS 

2 ffff (ffCHAR(C4+ffCBLLPOINTER(*col*)) tff8TRING(ffCELLP0INTER(”row*} ,ff)) 
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iHID(@CELL( "ADDRESS*, A$1..A$1) ,1 , #IF ( @CELL ( *COL*, A$l. . A$l) <«26 ,1 , 2} ) 
§MID(9CBLLP0INTBR( 'ADDRESS*) ,1 , 9IP( #CELLPOINTER( *COL* )<-26 , 1 ,2) ) 

Figure Z:A formula iliat returns the column letter of the cell containing the formula (top) and of the 
current cell (bottom). 


T‘.2« .• 
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turned by the (<i cell pointer function so us 
to produce the proper LICS code and dis- 
play a letter. The only drawback to this 
scheme is that after the letter Z there is ob- 
viously no LICS code for AA, AB, etc., 
and you will get incorrect results. Howev- 
er. more often than not. 26 columns may 
be all you need in a worksheet, so you 
won't have to go past Z. 

The other formulas in the figure are 
elaborations on the one in D8. D6 simply 
combines the information in D7 and D8 to 


■ You can find the 
column letter of a cell 
address more easily with 
the @char function than 
with a lookup table 
containing the alphabet. 


return both the row number and the col- 
umn letter. D5 uses f« (a to remm the con- 
tents. Finally, the formula in DIO com- 
bines all these functions to return the 
contents of the current cell by first estab- 
lishing its address. 

Michael J. Hillyer 

Columbus. Missouri 

The technique used in cell D8 is rough and 
ready, arui Mr. Hillyer is candid about its 
limitations. Although a lot of models will 
fit into columns A to Z. a lot won't. (See 
next submission for a trick that works past 
column AA.) 

The formula in DIO is an interesting ex- 
ercise, but if you just wanted to return the 
contents of the current cell you would more 
naturally use (a cellpointeii “ contents" ). 


MORE ON COLUMN LETTERS 

The first formula in Figure 3 displays the 
column letter of any cell that contains the 
formula. It will work in any part of the 
spreadsheet and is not limited to the cells in 
columns A to Z. 

Todd Barringer 
Kirkland. Washington 

P C 


This is a clever use of the (d mid function to 
get around the fact that I -2-3 displays the 
address of a cell but not the column letter 
alone. 

(acell("address" ,A$I ..A$l) by itself 
would display both the column letter and 
the row number. Since you want only the 
column letter, the formula uses (a mid to 
truncate the display. The (a if function 
tests to see if the column number (remem- 
ber, it’ s a number, not the column letter) is 
less than or equal to 26 — that is, if it's A to 
Z. If it is, the formula displays only the first 
letter of the address; if it's greater than 26 
(AA and beyond), it displays the first two 
characters of the address. 

/ liked this formula so much that I 
knocked out a version that works with 
(« cellpoinler, which solves the one prob- 
lem in the previous item. I have included 
this in Figured, as well. 


GETTING TO THE BOTTOM 

I read with interest the submission to 
Spreadsheet Clinic of October 28. 1986 
(Volume 5 Number 1 8) that showed how 


to send the cursor to the bottom of a col- 
umn even when there are blanks in the col- 
U 1 IU 1 . (The usual {end}{down} method will 
stop at the first blank cell.) It used a macro 
to bounce the cursor off row 8 1 92 and then 
back to the first nonblank cell. 

As shown in Figure 4. 1 have refined the 
macro slightly so that it will work in what- 
ever column the cursor is in. The formula 
in the cell named BOTCOL takes the first 
three characters of (rrcellpointerC ‘ad- 
dress”) and adds 8192 to complete the 
{goto} command. 

James R. Hunter 
Los Angeles. California 


IMPORTING TEXT AND NUMBERS 

It’s sometimes necessary to import text 
files into 1-2-3. Often these files are pro- 
duced by other programs and contain 
mixed data with both text and numbers. 

Unless the data has been properly pre- 
pared with quotation mark delimiters, the 
/File Import Numbers command will leave 
out text. /File Import Text will import all 
the data, but as labels that can be up to 240 



\P 

(recalc BOTCOL) 

(goto) 



BOTCOL 

$A$6192 
‘{end} {up) 



PotBuIa for BOTCOL: 




9LEFT{9CELLPOINTER(*addEess*} ,3) £*6192* 

Figure 4: A macro that sends the cursor to the bottom of the current column . 


1 

A B 

1 1 1 

C D B 

1 1 1 1 1 

P G B X 

1 



11 SN-723TS PART NO 1 $123.00 

2 



( original data In coluen P ) 

4 

1 1 

1 1 cell 

El - 0VALOB(0M1D($P1,25,6)) 

6 

1 1 

1 cell 01 - 0KIO($P1 

13,9} 

8 

1 1 

cell Cl • 0MXO($F1,9,2) 


10 

1 c«ll 

B1 « 0TRII((0MID($P1,3,6)) 


11 

1 


12 

cell A1 > 

0VALUE(0HlD($Pl,e,2}) 


13 





Rgure 5: An alternative to the Release 2 .0 method of parsing mixed data in 1 -2-3 . 
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End Financial Hassles.H9* 
Guaranteed, free/ 


It's tax time again. Wouldn’t it be great if 
your computer could hand you the numbers 
you need? Now it can with Quicken,® the 
breakthrough financial software for business 
and home. 

Quicken does the paperwork for you. 
The secret is automatic macros that 
eliminate repetitious clerical work. It writes 
checks, keeps the books, tracks spending, 
and reconciles. . .all automatically. 

Need to know your charity spending? Fire 
up Quicken and select the Search & List 
feature. Type “charity” and the time period 
you want, press one key, and zap, there 
on your screen is the total dollar amount 
and a list documenting every item of the 
deduction (showing date, payee, memo, 
dollars, and check number). Want a paper 
copy? Press another key and it’s yours. 

Need medical, business, T & E, or other 
expenses? Need income and expenses 
by rental property, by job, or by client? 

TTie answer, and the itemized list, are 
just keystrokes away. 

And Quicken also links to 1-2-3,®* 
Symphony,®* and Apple Works.® You 
design the financial reports exactly as you 
need; Quicken's Transfer* automatically 
fills in and updates your spreadsheets 
every month. 


Critics Hail A Breakthrough 



— InfoWorld Review Board 

"It's more than good— It's indispensihle. 
Home and small business checking software 
used to be too expensive, too hard to use, too 
rigid, and it took too long to use. Quicken has 
changed all that." 

—Ken Landis. A + Magazine 

", . .truly saves time when It comes to paying 
bills and keeping track ol tax-deductible 
Items.” 

—Parents Magazine 

"I've never seen such an easy-to-use manual 
or soltware that's so simple to use." 

— Martin Blumenthal, InCider Magazine 


CompatibiUty; 

Quicken: IBM* PC, XT. AT. PCjr and compaiibles with 
192K RAM. Apple* lies, Ilcand lie (lie requires extended 
SOHroiumn card) with 128K RAM. One or two floppy disk 
drives or hard drive (3.5* drives OK). Any printer. No modem 
or spreadsheet software required. 

Tax Reform Analyzen Requires Lotus l-2'3. Symphony, 
SuperCak4P Multiplan.* AppleWorks, or compatible 
spreadsheet. 


Quicken eliminates hassles every 
month. It’s bill-paying time. Select 
Quicken’s Write Checks feature, press two 
keys, and zap. Quicken’s macros write out 
the first check, letting you pick how much 
to pay. Quicken prints the checks. You 
just sign them and slip them into Quicken 
window envelopes. 

While it’s working. Quicken updates your 
records, balances, and saves to disk. . .all 
automatically. Need to record a check you 
wrote at the store? No problem. Quicken’s 
macros update your records in an instant. 
Dread reconciling the checkbook? Quicken 
makes it simple. And it’s so automatic it 
even helps fix your mistakes! 

Vastly faster and simpler than old- 
style finance software. Quicken is the 
first finance software that’s truly simple. 
No accounting mumbo-jumbo (no "debits, " 
no "parameters"). The first that’s truly 
fast. . .200'^ to 300% faster than old-style 
finance software. The first that’s actually 
recommended by leading banks across the 
U.S. and Canada. 

For every business and home — whether 
you pay 15 or 500 bills per month. Handles 
unlimited numbers of expense categories. 

At $49, Quicken pays for itself. 

With our unconditional 30 day money-back 
guarantee, you can’t lose. Order now 
and get the Tax Reform Analyzer as 
a fi'ee bonus! 


* Quicken's Transfer is included on the Apple program disk. 
The IBM version comes on a separate disk casting $15. 


Product names are trademarks of their respective 
manufacturers. 


Quicken 


ri 


Beat the New Tax Law. 

The new Tax Reform Act is creating a new 
class of winners and losers. The winners are 
using the new law to slash their taxes. 
Quicken’s new Tax Reform Analyzer gives 
you the answers you need: 

Does the new tax law help me or hurt me? By 
how much? What should I do to cut my taxes 
under the new law? How must 1 change my 
withholding to avoid IRS penalties? 

No knowledge of the new law is needed. Just 
type the key numbers from your last tax 
return into the Analyzer. The Analyzer does 
all the calculations and shows tax returns, 
concise summaries, and graphs** of your 
taxes for 1986, 87, and 88. 

YOUR TAX BILL 


ul 

19l( 1917 1911 


The Analyzer tells you what to do to cut your 
taxes and how much you’ll save each ^r. You 
can save hundreds or thousands of tax dollars 
starting ri^t now! 

The Analyzer is powerful — it handles your 
1040 and schedules A, B, D, E and W, plus 
the new W-4 form. Yet, it's easy because 
it's a disk of worksheet templates that run 
on Lotus,® AppleWorks. and other popular 
spreadsheets. 

incredibly, the Analyzer costs only $29! 

So order today, or buy Quicken and get 
the Analyzer FREE as a tax time bonus. 

Details are also in spedally marked boxes of 
QuidKn. Free offer expires 4/15/87. 

** AppleWorks and Multiplan do not grai^ 



Call 800-624-8742 (In CA call 800 468-8481) Or send coupon with payment to 

Intuit, 540 University Ave. , Palo Alto, CA 94301 

30*D&y Unconditionftl Gllftrftntee: if not completely satisfied, return Quicken within 30 d^ 
for fill] refund, but feel free to keep Ikx Reform Analyzer. 

□ Quicken and Ikx □ Qtticken Itansfer Utility for 

Reform Analyzer, $49. IBM (not needed for Apple), $15. 

Please enclose $3 shipping and handling, (plus sales tax if in CA). Check one: 

□ Check enclosed □ Visa Q MasterCard 

HaivI* Rvp Hato _ 


_ D^ime Phone _ 


Address. 
City 


-Zip. 


□ Ikx Reform Analyzer 
without Quicken, $29. 

Check one: □ IBM 
□ Apple 
No P.O. Boxes please. 

No COD or purchase orders. 
From 

'^Intuit 

Authorization Code PC41487 
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characters long. This is not a convenient 
format for manipulating data. You can 
write macros that break up the data into 
separate columns, but Figure 5 demon- 
strates a method that uses /-2-d's string 
functions to do the same job. 

First, import your data as a text file, in a 
part of the spreadsheet adjacent to where 
you actually want the data. In Figure 5. 
cell FI contains a sample line of mixed text 
and numbers, imported as a long label. In a 
real example there would be many lines of 
data in the same format. You actually want 
this data not in column F, but in columns A 
through E. You want the numbers to be 
values and the text to be text. 

Adjust columns A thmugh E to the 
proper width for the data. Then enter the 
(a mid formulas in A I to El . as indicated 
in the figure. Each formula indicates 
which part of the label in FI should be ex- 
tracted and displayed. Where you want 
numbers, as in cells A I and El. use the 


(<i value function. The (a trim function is 
not always necessary, but it will clean up 
misaligned character positions by elimi- 
nating leading and trailing spaces. 

■ It’s sometimes 
necessary to import text 
files that contain both 
text and numbers. 


Once you've entered the first row of 
formulas, copy it down to as many rows as 
you have rows of data. You can then use 
the /Range Value command to change the 
formulas into actual values. Your data is 
now fit for use in a spreadsheet. 

Although this isn't exactly an elegant 


solution to the problem, it does work. 

Peter Hendel 

Alpharetta. Georgia 

No, il's not elcgwu. Release 2.0 of 1-2-3 
has a /Data Parse command that does the 
same job, hut it’s not elegant either. / think 
Mr. Mendel's method is certainly no slow- 
er than /Data Parse, and it has the advan- 
tage of being completely under the control 
of the user. 


CONTRIBUTE TO THE CLINIC 

Share your latest spreadsheet di.scovery 
through PC Magazine's Spreadsheet Clin- 
ic. We'll pay you $50 for anything we 
print . plus an extra $25 if you submit it on a 
disk. If you send a disk, please include a 
printout. Mail your contributions to 
Spreadsheet Clinic. PC Magazine. One 
Park Avenue, New York. NY 10016. Do 
not use MCI Mail, however, since code is 
often mangled in transmission. if 


Laptop Users: 

"This thing is fabulous” 

)ohn C. Dvorzdt* 


Dm 

BH(X)K1,VN 

BRIIXIE 


WMITI CRANE 
SYSTEMS 


We couldn't agree more with John Dvorak, and couldn't 
have said it better; “Buy the Brooklyn Bridge from White 
Crane Systems .... It's a combination cable and software 
package that hooks the Toshiba or Zenith (and other MS- 
DOS laptops) to your PC. XT or AT via the serial port and 
allows you full access to all the disk driws of both 
machines for effortless file transfer (at 115K bits per 
second) .... installation is a snap. It works first time out. 
no glitches. It's transparent. It's great. And since it's 
priced at $129.95, it would be silly to buy an add-on drive 
for your MS-DOS laptop. 

“Call the company at (404)454-7911 or vmte them at White 
Crane Systems, 6889 Peachtree Industhai Boulevard (Suite 
151), Norcross. GA 30092. My highest recommendation." 


404-454-7911 


* Reprinted from PC Magazine 
February 10. 1987 
Copyright 1987 ZiH 


Suite 151 ijof LiM 

Communications Company 

6S69 Peachtree Ind 
Boulevard 


CIRCLE 309 ON READER SERVICE CARD 



350 Plus 1C 
High Performance 
Printed Circuit 
Board CAD 
for 

$ 975 . 00 !! 


AN the features of Engineering Workstation CAD. on XT or AT Personai 

Computers— and at an alfordable price! 

• 1 mil data base. 32" x 32' area, up to 30 layers 4 250-3S0 IC's 

• Automatic and Interactive Ptacemeni aids, inciuding Dynamic Rubber- 
banding. Connection Length Measurement. Auto Part Swapping, and 
other aids 

• Interactive Routing on any grid from 1 mH upwards, i.e.. S, 10. 15. 20, 

25. SO, etc. Thru. Blind and Buried Vias of Standard and Micro size. 

Filled trKks and pads at the CRT. Fine Line Design— 2 tracks between 
IC's. Track Segment thickening. Angies at 90. 45 and 1 degree. 

• Auto Routing (optional) • Auto Air Gap Checking 

• 2-D Documentation capability • TTL/CMOS Library included 

• Full SMO and Analog Board design supported 

• Post Processing to matrix printer, wet ink plotter and Gerber (optional) 

• Our many years of practical board design and CAD experience have 
created the board designer's IDEAL syslem-NOT a programmer's 
concept of what the designer needs!! 

PADS’PCB $ 975.00 

\ Different options evailatife J 

Demo disk with manual $50.00 

» CAD Software, inc. * 

P.O. Box 1 142, Littleton, MA 01460 (617) 486-9521 
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THE OFFICE NETWORK 

EasyLAN shares printers and disk drives between 
IBM PCs.^a5vL4A^can save you $1,000 or more per 
PC by eliminating duplicate equipment purchases. 

And now. you can run NETBIOS supported 
applications. Or you can write your own network 
applications for EasyLAN^i\^ other NETBIOS com- 
patible networks. 

EasyLAN VERSION 3.0 HIGHUGHTS 

■ EasyLAN shares printers, plotters, data, 
and disk storage 

■ Supports up to 18 PCs or compatibles 

■ New Network Commands 

■ New NETBIOS 

■ PC to PC file transfer 

■ Print ^HMling 

■ PBX support 

■ Easy to install 

■ Easy to operate 

■ Modem support 

■ Performs In the background 

EasyLAN's low price matches the small business user's 
cost-sensitive budget. It is the office network solu 
tion for less than $100 per PC. 

fos^Z.AA' performs its operations concurrently 
in the background. communications, tile 

transfers and printer operations all take place while 
each PC simultaneously performs such normal 
DOS applications as Lotus 12-3.'" Wordstar!" and 
dBASE!" 


NEW NETBIOS SI PPORT— WRITE YOl'R OWN 
COMMl^ICATIONS PROGRAMS. 

Pn>graminm may US4- EasylAS Ui n«-i»«trk 

applications using NETBIOS (intiTrupt 5c), THcm' jppli 
cations can no« bo op^Tattnl across the lim cost KS 2:ri 
communications links uM>d by Kas^LW Uur 
EasyCALE.WAR program is an «‘xamplo of a network 
application that us»*.s NETBIOS for prt)grani to program 
communications. 

Multi user data bast' inanagenn-nl applications that 
require a high overhead network operating system will 
p«‘rform faster on high cost networks o|MTatiiig at mega 
bitspe(‘ds 


NEW \ERS10N 3.0 COMMANDS EXPAND 
NETWORK FLEXIBILm 

EZt’LOCKIets I’C’sallached to tin* network read llie lime 
and date from a single master clock on the central f*C. 
eliminating the ihtU to install individual ehrk lH)ard.s in 
each PC and insuring that all hie entries and updates 
made across tin* network are duled 
The EZ Make Dini-tory and EZ Keinme Dinn loiycom 
mands fumlion idenUcalty to th«- {)()S MKDIK and KMDIK 
commands, and give n'mote ust'rs increased lle\ihilit> 
when it comes to managing sulKlirectories on the central 
PC. 

EZBEEP lets you send an audihle signal across Die 
network, alerting a PC ust'r that a hie <ir message is U-ing 
sent 


EwyLiS PBX SUPPORT BRINGS NEW 
FLEXIBILm TO PC CONNECTIVm 
With EasylA\'s PBX sup(H)rt. users ran slian" piTipher 
als and transfer tiles using PBX switclH'd cir« uii connw 
lions and existing twisted pair wiring. A'asv/AV has al 
ready been installed on a nurntwr of differenl PB.Vs, and 
ri'cenll.vwa.scerlihed li> Sort hern Telwom for use on its 
Meridian SL 1 


Networking 
Mth Netbios Support. 
And itk Only $99.95 Per PC. 


‘Vie value is high fi fi fi & 

— InfoWorld Report Card 


Disk sharing uses EasyLAN s EZCOPY com- 
mand lo move files to and from PC's. ASCI I or binary- 
files can be transferred in the foreground, or in the 
background while other DOS programs run. 

Printer sharing operates transparently tvith 
existing programs. Print files are automatically 
spooled to disk and scheduled for printing. Multiple 
printers on the central PC may be designated for 
individual printing tasks. 



EasyLAN Office Network 


EasyLAN SPECIFICATIONS 

Each PC in the network requires an individual li 
censed copy of t\\e EasyLAN program and lakes 20k 
of memory on each satellite PC, a serial port, and 
DOS 2.0or ab(>ve.£'an/Zw4Aruns on all IBM rc models 
and compatibles. The central PC requires a serial 
port for each satellite PC. The COM2 and COM6 
boards are serial port expansion boards which per 
mityou to add serial ports lo the central PC. 


EASY TO INSTALL 

EasyLAN can be installed in less time than it lakes 
lo enjoy your coffee break. Just plug the EasyLAN 
cables into existing serial ports. The EasyLAN Net- 
work Configuration Program provides menu driven 
installation program that will guide you step-t^ -step 
through the software installation process. 


EtuyCALESDAR—VS^ YOl'R NETWORK TO 
SCHEDULE MEETINGS. 

Th«‘ first of a now series of Easy network applit aii<m 
products using NETBIOS is now available Kasy- 
CAl£Sl)AR handles time management applications for 
individuals t»r a department and can N* run on p**rsonal 
compulerv attaclwx] Ui any NETBIOS cotrijutiblo network 
Hif^ghta: 

CALENDAR MANAGEMENT for individuals and the 
work group 

TASK MANAGEMENT to create, maintain and review 
to do lists 

TODAY”^ NEWS for hnudcosting messages, notices or 
aniniutirements across the network 
MENU INTERFACE fur easy set up and us«‘ 
EasyCAlJ'SliAR'x Data bas*- for a[)p<u«tments. to do lists 
and news roMde.s on the central W Satellite PCs at 
tach«J thnnigh EasyLAN version dO send network 
transactions to the central data l>as<‘ to invoke Easy- 
CALENDAR functions 

The Easy('Al£N!)AR calendaring program r«-quires 
EasyLAN 3.0 and is priced MqurateU 
EasyCALENDAR will Ik* availatile March liW7 \d 
vance orders are being accepted now 


"I bought access lo a laser jet printer for less than 
$ 100 .’' 

•-CONOCO OU User 


EasyLAN 


OEDEE TODAY 1- 800/835.1515 in CA 408/738.8377 


:b 


EasyLAN Order Form 


To Order by Phone— Call 800/835-1515 
In CA 408/738-8377 

For Conli^uratlon Assistance & Technical Questions 
Cali 408/738 8377 

Place yoor Order Immediately 
Dealer Inqniries 
Invited 


Name 

Address 


City- 

State 


-Zip 


Telephoned j _ 

Payment: Visa, MasterCard. Check, COD. Bank Draft 

Name on Credit Card 

Cr. Card No Exp Dale L 

Server Technology, Inc., 1095 East Duane Ave. #103 
Sunnyvale. CA 94086 Telex 5106003481 


Item 

Description 

Price Qty 

Amoont 

EL02 

EasyLAN Kit — for 2 
PCs ;)0’ cable, two 
disk.s& manuals 

$219.95 

$ 

EL03 

EasyLAN Expansion 
Kit— for 1 PC 30' 
cable, one disk & 
manual 

$119.95 

$ 

ELIO 

EasyLAN disk & 
manual (St^i'disk 
mM) 

$ 99.95 

$ 

EL 12 

EasyLAN '-Vi’ cable 

$ 49.95 

$ 

EL 13 

C0M2-serial port 
expansion board, two 
purls 

$219.95 . 

$ 

EL 14 

COMfi'Serial port 
expansion board, six 
ports 

$489.95 

$ 

ECOI 

Easy CALENDAR Kit 
Supports 6- PC’s 
and 10 people 

$199.95 

$ 

EL 15 

Custom length cables 

.call for quote 



CA res. add applicable sales tax 

$ 


Shipping charge USA IIO.UO. 
other $20.00 

TOTAL ORDER 

$ - _ 

$ 
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Accounting at its Best! 

Professional Accounting Systems 
FOR PC-DOS{:- s MS-DOS-:;- 

COMPARE AND SAVE 

FOR MULTI-USE^ 



BENEFITS: 

CONFORMS TO 3.1 OOS 

standards and supports many LANs & 
Networks. 

RECORO LOCKING — true 
record and file locking gives complete 
integrity. 



BEST BUY OF THE YEAR — 1986 computer shopper 
EASE OF OPERATION — 2 help messages on screen. 


VALUE — Benefit for 

benefit, feature for feature, 
dollar for dollar, unequalled 
in the industry. 

PERFORMANCE - 

field tested and proven 
over 4 Vs years. BulletproofI 

INTEGRITY - 

comprehensive audit 
trails. 

HONESTY - We 00 

perform all of the features 

listed. 

FLEXIBILITY - 

Gives you the most 
flexibility available. 


AU THESE MATURES 

ONLY 

^599.50 

* ShipRing A Handling 


PARTIAL LIST OF FEATURES: 


OEMERAL MATURES 

Menu <lrn«n ywtn ? help «elT»n c« » 

MUU compeny end report generator 
User can meu* m mrutes 

Semple date f*e mckidad 
Completa aucM trail 

Ai moiMM can post to mitsiie rofit camare 

Futy ntegratad uMA sngte source entry 

Date eertfitiva ueer-oetned hscai csienaar 

User dehned t*iar««i reports 

User can categonn Accounts Ascanatile. Venoors. 

Pe^na & Inyentory by iMOr defied type 

LMer can des^n ehacke nvocas. siatamants wd W-2s 

User defviad cnart of accounts, account rwnbars and 

stsct nunOers up to IS atphar^^narcs 

OEMERAL LEDGER 

Aeons lor muiu-coinpsny Hdgars 

LMmted multi-level accok««s for depanmantefend 

Ajiows daSy automatic poaing to 
ASovrs recurring (Oumel enlnes 
User can process transactions tvio periods mto ne>t 
yea- 

Umrnced numper Of accounts 
Up to lOyesTKCOunthStory 
Aeoars budgeting 

ACCOUMTS RECEIVABLE 

Open mvoica and/or balance forward 

A epwt u na pplied payments and nufti-company accounts 


dwcounts 

Supports partial paymanu and teiance cnarges 
Aiows unapohed cretSt memos 
Up to S user .defined aging periods 
Cusicpsnd ten on user-designed statements 
Maiivig labels and reports won 7 different sorts 


Supports LIFO FIFO weighted everage or standard 
coat 

Supports marsup. margin or Mi 

ASows w to 4 pieces to right of Oaomal for ifvts. COSI 

once 

Supports any unit of measiye 
Supports QuantJtv price breats 


SAUS IMVOieiMG 

Supports sarvca or product onanted businesses 

User definad lei tabtes. nciudng mutuple sates tanes 

User dehned sales AscouH tables 

Prints packing skpe 

ftvite vnmediata ovoiccs if ne e ded 

Aterte ueer to customer e ice ePng cradK knH 

Sates Hwury fleports 

Cusuvnnd (Crt on ueer-d es igneo nyttces 

Automatic updauig of inventory dety 

Prvits safes nimats 

Aaonrs return cred4 memos 

tntarlacM wth Ganerei Ledger. Accounts Receivable & 


AutametM;e*v updates nventory and general ledger dasy 

Autometicaby prepares peymenu 

Supports partial peyments and handwntten checks 

Supports prepaid eipenecs and future MbMes 

R'OMsas ereOt and debit m emos 

Computes iMcounts and records dscounts taken 

PAYROLL 

Generates automauc pe^ 

Automebcely oosu to General Ledger and Accounu 
Payable 

n-pwjec up to 1 S user-defined rates 
Aiows poet facto paynpi 

A iows ihttributien of peyrol eipenees to uaer-oefrad 
departments 

Benefiu end deductnns are cMculetad on hied mxrts 

hourly emounts. percentage of groat or varabie 

Aiows adMiona to gross alvch may be laiabie 

nontaiable. or parbaiy tOMd 

HendMs sick leave and vacauons 

All tst tables tasiy updated by the user 

HandMs payrte draws, per dwm pay coitrect and piaca 

work, hourfy and salary 

Handes tip accounting 

Pnnu94fAsandW-2t 

HARDWARE REOUIRSMEMTS 

IBM PCtkorccmpatiOW 

HARO OISM RIBUIMD. 


Our guarantee is your assurance of quality! 



UNCONDITIONAL 30 DAY 
MONEY BACK GUARANTEE 

We guarantee the software to perform 
all of the features listed or money will 
be returned within 30 days. 
Restocking fee applicable. 


GUARANTEE applicable on all products bought 
directly from COUGAR MOUNTAIN SOFTWARE. 
SITE LICENSES AVAILABLE. 

To order CALL 

(8001 344-2540 

8:00 • 5:00 MST 
Monday • Friday 


t»0 PAai OOCUMIMTATION IMCLUOlO 

CP/MO IS ALSO AVAILABLE 

Pnces siibiect u cftange without notice 
'tt-^TRAOEMARKS 
IBM-Intempiionsl Business Macfwies 
PC-OOS-iBM MS-OOS-Microsoft 
CP/M Oigitei Research 


COUGAR: 

« MOUNTAIN! 

S-O-F-T-W-A-R-E- 

2609 Kooun*. Boi 6686. Boisa. ID 83707. 306-344-2540 

CIRCLE ITS ON READER SERVICE CARD 


EXPANDABLE — 

single user is upward 
expandable to multi-user 
with data files 
automatically 
transportable. NO 
DEADEND FOR 
GROWTH. 

POWERFUL — 

handles multi-company 
and/or multi- 
departments. 

PRIDE — Yes. we are 
immensely proud of the 
capabilities of our 
software. 

SECURITY —2 

password levels for each 
module. 

SUPPORT - 

excellent company 
support available. 

AU THESE FEATURES 

ONLY 

S99.50 

* ShipptnQ B Hanrflins 


T 
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■ FRANK J. DERFLER, JR. 


Connectivity 

CLINIC 



Equal time for non-IBM micro-to-mainframe connections, a lesson in TCP! IP, 
and proof that charity begins at home. 


NONBUJE SOLUTIONS 

The micro-to-mainframe articles in PC 
Magazine are informative, but you assume 
that everybody wants to communicate 
with host computers using the IBM SNA, 
SDLC, or Bisync standards. How about 
some information on linking IBM-stan- 
dard PCs to the Sperry and DEC comput- 
ers we already use? 

Some excellent products allow your IBM- 
standard PC to speak Sperry and DEC. 
PC Connectivity Labs has looked at two of 
them, and, while we don't have complete 
benchmark reports, they both seem to 
work well with their respective host sys- 
tems. 

Chi Corp. in Cleveland, Ohio, markets 
the Chi UTS Emulator, which fits into a 
PC and lets it communicate with Sperry 
mainframes set up for the Sperry UTS-20, 
30, 40, 60, 400, UlOO, and U200 series 
terminals. For $745 you get an interface 
board, emulation software, and a key- 
board overlay. Chi has sold thousands of 
these imerfaces to Sperry’s biggest cus- 
tomer, the Federal Government. Call Chi 
at (216) 831-2622 for more information. 

There is more to establishing communi- 
cations with a DEC computer than emulat- 
ing a VT-102 terminal. Polygon’s prod- 
ucts let PC users store and share their data 
and program files on a VAX. Their poly- 
Share software runs on DECs ranging 
from the MicroVAX through the VAX 
8600. It is priced between $995 and 
$2,795, depending on hardware configu- 
ration. The $300 poly-Star and poly- 
COM/240 packages for the PC emulate all 


of the DEC terminals and work with poly- 
Share to perform error-free file transfers. 
In effect, the Polygon software system 
makes the VAX a server for an MS-DOS 
LAN with a star topology. Call Polygon at 
(314)576-7709 for more information. 


SHOEMAKER’S CHILDREN 

We are relocating our offices and think this 
would be a good time to introduce a net- 
work, mainly for file exchanges. Bill 
Machrone says there is already enough 
twisted-pair wiring in the walls and he 
doesn’t want to put in coax. Given those 
specifications, what do you recommend? 

Bill Howard 
Executive Editor 
PC Magazine 

Bill, since you specify that you mostly want 
to exchange files, I would first ask you if 
you are also ready to upgrade your tele- 
phone system. A digital PBX like the latest 


■ Some excellent 
products let your IBM- 
standard PC speak 
Speny and DEC. They 
work well with their 
respective host systems. 
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version of the Mitel SX-200 can be a fine 
avenue for swapping files over twisted- 
pair wiring. Since / happen to know that 
you have a relatively new telephone PBX 
that is not capable of digital transmission, 
it looks like a media-sharing LAN is in or- 
der. J think you have overlooked or under- 
estimated the value you will get from a 
LAN by using electronic mail and mul- 
tiuser DBMS applications such as a 
shared database of editorial contacts. 

My first choice for a network in an of- 
fice like yours would be Fox Research ’ s 10- 
NET. The wiring is simple and inexpensive 
and the network works well on standard 
telephone wires. The lO-NET software 
stays out of the way and doesn't use RAM 
on the PC when it isn’t needed. However. / 
hesitate to put lO-NET into the PC Maga- 
zine editorial offices because it is not yet 
NETBIOS compatible. / don't want to be 
in the line of fire when the latest networked 
communications package won't work on 
the PC Magazine Editorial LAN because 
the LAN isn't NETBIOS compatible. 

Given the twisted-pair wiring limita- 
tion, / must recommend the StarLAN stan- 
dard for the network interface cards. You 
can buy StarLAN boards from AT&T, 
Western Digital, Hewlett-Packard, and 
other vendors. Selecting the StarLAN sys- 
tem will mean that you have to install a 
$750 wiring hub, but since the existing 
telephone cables already go back to a cen- 
tral point at the PBX or a wiring closet, 
this shouldn’t be too much of a problem. 
Be warned, however: if you don't have a 
spare two-pair going from every office to a 
central point, you’ll wind up pulling cable 


1» K () D U C T I V I T Y 


■ CONNECTIVITY CLINIC 


anyway, which niay put you into the same 
price bracket as running c(hlx. 

AT&T Information Systems' Star LAN 
Network Program software is slow and 
has few other redeeming features. The 


choice of networking software for a Star- 
LAN network really is between Novell's 
Advanced NetWare and IBM's PC Local 
Area Network Program. Both programs 
will run on the StarLAN boards if the ven- 


dor of the network interface boards pro- 
vides a standard NETBIOS program. 

Novell's Advanced NetWare requires 
that one computer be dedicated to acting 
as a ser\er. The IBM PC LAN software 
lets any machine on the netw’ork contribute 
resources such as a disk drive or printer to 
the network. It is easier to install than No- 
vell's NetWare, but lacks some of its fea- 
tures. 

My personal opinion is that workstation 
re.source-sharing is not extremely valuable 
in most office installations. It sounds good 
at first, but it has many practical limita- 
tions. What do you do when someone’s 
machine that you want a file from is not 


■ If you are ready to 
upgrade your telephone 
system, a digital PBX 
can be a fine avenue for 
swapping files over 
twisted-pair wiring. 

turned on? Do you break into their office, 
fumble with their diskettes, and boot their 
system? I think it is easier and safer to put 
the flies to be shared on a central server. 
This same server can provide you with 
electronic mail and shared databases 
when you decide (as you will in a matter of 
days) that you need them. 


SHARE YOUR NETWORKING 
SECRETS 

Connectivity Clinic gives you practical so- 
lutions to common networking problems. 
Don’t hesitate to send any personal pro- 
ductivity discovery because we’ll pay you 
$50 for any tips we print, plus an extra $25 
if you submit your letter on a disk — and 
we’ll gladly answer any questions you 
have, at no charge. Mail your contribu- 
tions to Connectivity Clinic, PC Maga- 
zine, One Park Avenue, New York, NY 
10016, or contact FrankJ. Derfler, Jr, , via 
MCI Mail (use Derfler’s special box 
named PC Mag-LANS). Eli 



NetCommander sub-LAN is an affordable network solution. For 20% of the cost, 
you get 90% of the functionality of a full LAN. 

O the ultimate in printer sharing to cost justify expensive printers 

Q error-free, peer-to-peer file transfer 

□ buffering, up to one megabyte and port contention/selection 

O 4, 8, 16 and 30 port models 

Digital Products Inc., 108 Water Street, Watertown, MA 02172 
61 7-924 -1680 Outside Massachusetts. Call 1-800-243-2333 


IMetCommander 


1 - 800 - 243-2333 


20% LAN Price 
90% Performance 
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Th« Product Morkot 

rtiralcal Altribut** of Mark«l 


0**«r«phle ■•o«a*n 

0»ni*ar«ahlc a«»«rtat(»a •* »iir«l»aaara 

lavtoral Charaotarlallea at Purcba 

Whan pwrchaaaa ara maaa 


Sign -Master by Decision Resources 



Harvard Presentation Graphics 
by Software Publishing 


MARKET GROWTH 


INDUSTRY 

INCREASE 


RETAIL 

VERSUS 


SALES 

PREVIOUS 

FISCAL 

(UNITS) 

YEAR 

1902-63 

0,823 

1 6.3K 

1963-84 

9,960 

17. IX 

1964-68 

1 1 ,670 

1 8.9X 

1906-67 

14,244 

20. OX 

1967-86 

18.193 

27. 7x 


Diagram-Master by Decision Resources 



W:‘ 


UNK-A-GRAPH by ISSCO 



The Smart Series by Innovative Software 



Mirage by Zenographics 


PUTCOLORINTOURHANDS, 

FAST. 


ColorMaster® plotter/printer and 
your PC. That’s all it takes to put living 
color into your presentation. Reports, 
memos, renderings, even transparencies 
projected on the screen. All in fantastic 
full-color. Fast. 

You can get a whole page of highly 
color-saturated graphics printed out in a 
minute. Or only 20 seconds for a page of 
printed black and white text. 

ColorMaster’s speed comes from 
advanced thermal transfer printing tech- 
nology. So, quickly and quietly, the 
ColorMaster plotter/printer can produce 
high resolution color graphics up to 20 
times faster than a pen plotter. 

ColorMaster is ready to run with 
most popular graphics packages you 
might already be using, like Lotus® 1-2-3,® 


Chart-Master™ Dr. Halo™ and more.* 

It also has a fully-buffered PC inter- 
face which lets you go on working while 
ColorMaster is printing. What’s more, 
multiple copies can be made without 
retransmitting data. 

Software compatibility. Richly colored 
graphics. High-speed text. Along with 
worldwide support, service, and 25 years 
experience in com- 
puter graphics. 

With CalComp, 
you get it all. 

Cdl us at 
1-800-CALCOMP, 
or write CalComp. 

P.Q Box 3250, 

Anaheim, CA 
92803. 



CALCOMP 


*Sonte of these software DbckaoH inchide: The Master Series'* from Decision Resources; Packages compatible with General Paiametrics Video Sfeow:" IBM* Plcifcssio^ Graphics; * 
ISSCO-* PC LINK-A GRAPH: ■"Sman Series'* from Innovative Software;- Lotus* 1-2-3.* Syimbony;- Dr. Halo * from Media Cybernetics: Micro SPSS'* from SPSS Inc; Harvard" Presentatior 
Graphics from S^twarel^blishing;'* Mirage." Autumn." Ego" from Zenographics. 0I986CALC0MP. 
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Making tax decisions 
hefttre tax season. 

( \ ersion 2. 0/lHM ’ and 
conipatihles) 



Analyzing nnir financial 
/josifion with graphs and 
reports. ( Version 1.4/ 
.Macintosh’ ) 


Using graphics to capture 
your complete financial 
■ picture. ( Version 1. 5/ 
.Apple^ ll family) 


I 'sing''V(iMrt iP” analysis 
withhudgeting to decide 
U'hetherlo lease or hm’. 
(Version l.l/AtarV ST) 


Money. 

As a source of emo- 
tional distress, few things 
can compete with it. 

So it’s nice to know 
that, when it comes to 
dealing with money, 
nothing competes with 
Dollars and Sense.® 

For over three years, 
Dollars and Sense has 
been the world’s best- 
selling way to come to 

g rips with your financial 
enavior. 

At home. Attheoffice. 
Or both. 

Dual personality. 

If you yearn for user- 
friendliness and crave a 
context-sensitive help- 
ing hand. Dollars and 
Sense offers plenty of 
comfort. 

Not to mention two 
sets of starting accounts 
(one for personal and 
one for business), a 
menu-driven interface 
and a manual that’s 


you from feeling frustrated. 

Achieving instant 
gratification. 

When It’s time to examine 
your financial profile— at 
tax time or any time you’re 
in the mood— a keystroke 
is all it takes to generate 
the kind of detailed self- 
analysis you see at the top 
of this page. 

Income statements, 
balance sheets, year-to- 
date summaries, ca.sh flow 
analyses and a 
\ ariety of charts 
and graphs will 
bring you face-to- 
face with financial 
rcalitv. 

Af which point, 
you may want to 
lie dow n. 

MONGGR^ 

South Lit (jetwva liird. 
Itwleirooil. CA 9ui()I 
(JIA) 2noS29 
See your dealer for a 
demonstration. Tirr upgrade 
information or a copy of 
InftnXorid's top-rated rei'iew. 
call (HOO) H^A-24H2 
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couched in terms even a 
novice can quickly come 
to terms with. 

If, on the other hand, 
you seek software that 
can stand up to a small 
business, then the speed 
and automatic double- 
entry accounting that’s 
built right in will give you 
a sense of power. 

While the absence of 
copy protection will keep 






,ENSE 
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■ NEILJ.RUBENKING 


Turbo 


POWER USER 


Adding COPY, DELETE, and ERASE to Turbo Pascal; finding out if Washington crossed the 

Delaware on a Thursday; giving Turbo standard Pascal’s get and file pointer functions. 


DOSniRBO 

I often find it annoying that you can't run 
DOS programs — especially DELETE. 
COPY, and APPEND — from the Turbo 
Pascal editor. I have written the short pro- 
grams shown in Figures 1 , 2, and 3 to du- 
plicate these utilities, which 1 keep on my 
Turbo disk. 

To use one of these programs, you read 
it into the top of your current program file 
with Ctrl-KR ( "KR). You can then run it 
without having to comment out your file 
because the compiler ignores everything 
after an “END". And since the small pro- 
gram arrives already marked as a block, 
you can quickly delete it with Ctrl-KY 
( 'KY). This is much faster than saving 
your file, exiting to DOS. performing the 
DOS function, reentering Turbo, and re- 
loading your program. 

David A. Johns 

Gainesville. Florida 

The program to DELETE a file (Figure I ) 
will work on any file, but those programs 
to COPY or APPEND one ftle to another 
(Figures 2 and J) work only on test files. 
Fve constructed my own program to copy 
any file, whether it is text or not, which is 
shown as Figured. 

Turbo 3. 01 A has a minor bug in its ap- 
pend procedure. If you try to append to a 
totally empty file, your program will 
crash. The procedure OpenForAppeiul is 
a workaround to protect you from this .sort 
of crash. 

The file copy program that is listed in 
Figure 4 demonstrates two Turbo features 
for untyped files that are not in the manual. 


PROGRAM Delete; 

VAR 

FlleVar s FILE; 

Name : STRING (255 1 ; 

BEGIN 

Write( 'Delete file: '); ReadLn (name) | 
AsslgnCPileVarr Name); 

Erase (FileVar) ; 

END. 


Figure 1 : A program to delete any file without leaving the Turbo editor. 


PROGRAM Copy; 

VAR 

Source# Dest : Text; 

Name# Line t STRING{2S5]; 

BEGIN 

WriteCCopy from TEXT file: '); ReadLn (Name) ; 
AssignCSource# Name); 

WriteC To: '); ReadLn (Name) ; 

AssignCDest# Name); 

Reset (Source); Rewrite (Dest) ; 

WHILE NOT EoF(Source) DO 
BEGIN 

ReadLn(Source# Line); 

WriteLn(Dest# Line) ; 

END; 

Cloee(Source) ; CloseCDest); 

END. 


Rgure 2: A program to copy a te.xt file without leaving the Turbo editor. 


PROGRAM Append; 

TYPE 

8trin925S • STRINGt25S); 

VAR 

Source# Dest : Text; 

Name# Line : string255; 

PROCEDURE OpenForAppend (VAR F : Text; Fname : 8tri;^g255); 
BEGIN 

ABBlgn(F# Fname); 

(SI-I ReBet(P); (§1+) 

IF lOReault <> 9 rasN Rewrite(F) 

ELSE 

IF BOF(P) THEN 

BEGIN aoee(P); Rewrite (P) END 


Figure 3: A program to append a text file without leaving the Turbo editor. 
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Cc 


Subscribe to 
PC Magazine 
and save 62 % 

You’ll receive in-depth and 
comprehensive product evalua- 
tions and comparative hardware 
and software evaluations from 
PC Labs, the publishing indus- 
try’s ovUy testing laboratory. 

You’ll receive new applica- 
tions, power tips and special 
reports designed to add more 
power and flexibility to your 
IBM/MS DOS-standard system. 

And you’ll network with 
other users and discover rou- 
tines and techniques that can 
save you time and money. 

Subscribe to 
PC Magazine 
today! Send the 
coupon to: 

PC Magazine- 
P.O. Box 2443 • 

Boulder, Col- 
orado 80322 
or call Tbll- 
Free; 1-800- 
852-5200 
now! 



PRODUCTIVITY 

■ TURBO POWER USER 


BEGIN aoselFJl Append (F) END) 

ENDl 


BEGIN 

Write ( 'Append from TEXT file: '}; ReadLn(Name) ; 
AsBlgn(SourceF Name); 

Write(' To: '); ReadLn { Name ) ; 

AssigntOestp Name); 

Reset (Source) ; 

0penPorAppend(De6t, Name); 

WHILE NOT EoF(Source) 00 
BEGIN 

ReadLn(SourceF Line); 

WriteLnCDest# Line); 

END; 

C108e(Source) ; Close (Dest); 

END. (Figures endsl 


PROGRAM CopyAnyPile; 

VAR 

Sourcsr Oest : FILE; 

Name : STRING[64); 

Buffer t ARRAYll. .16384] OF Byte; 

RecsRead : Integer; 

BEGIN 

WriteCCOPY from : '); ReadLn(Name) ; 

A8Bign{SourceF Name); 

WriteC To : '); ReadLn(Name) ; 

ABBign(0e8tF Name); 

{* Note 2nd parameter in Reset and Rewrite of UNtyped files *) 
Reset (SourcSf 1); Rewrlte(De8tF 1); 

WHILE NOT EoF(Source) DO 
BEGIN 

(* Note 4th parameter in BlockRead *) 

BlockRead (Source^ Buffer* 16384* RecsRead); 
BlockWritetOest* Buffer* RecsRead); 

END; 

Close (Source) ; Close (Oest); 

END. 


Figure 4: This program will copy any file wiihou! leaving the Turbo editor. 


Yes, 


4/(WI 

send me PC Magazine 
for: 


□ 22 issues (one year) for 
$27.97. Save 57% ! 


□ 44 issues for only $49.97. 
Save 62 %! 


Savings based on annual single-copy price of 
$64.90. 


PLEASE PRrvrnix. name 


COMPANY 


ADDRESS 


CITY 


STATE ZIP 

Add $22 per year for postage outside USA, 

US currency only. Please allow up to 60 days for 
delivery of first issue. Basic annual subscription 
price is $34.97. 



though they are described in the 
README file. First, Reset and Rewrite 
can take an optional second parameter 
that defines the block she for BlockRead 
and BlockWrite. Second, BlockRead and 
BlockWrite can take an optional fourth pa- 
rameter that returns the actual number of 
blocks read or written. Setting the block 
she down to I byte, as this program does, 
will not shnv down the e.xecution as long as 
you read many blocks each time. In this 
case, the program is set to ask for 16,384 
bytes with each BlockRead, but will 
BliK'kWrite only the actual number of bytes 
read. 


MISSING TURBO FUNCTIONS 

One irksome omission in Turbo Pascal is 
the lack of the standard Pascal routines 
ge t ( f ) and f ' (file pointer). Many Pas- 
cal programs use these routines, and con- 
verting such programs to Turbo can be 
quite difficult. The listing in Figure 5 is my 
solution to this problem. 


Filc_ptr is a function of type char. It 
calls EOF, which forces a read of one char- 
acter from the file into the character buffer, 
to see if the next character is a ‘Z. The Tur- 
bo file pointer does not move, but the char- 
acter buffer now holds the next character, 
just like a standard Pascal file pointer. 
File_ptr simply returns the contents of this 
buffer. 

The type text_info matches the first four 
bytes of a Turbo text file variable. The 
fourth byte is the character buffer. Etefin- 
ing a variable of type text_info at the same 
absolute location as the text variable / 
makes it very easy to ensure you always 
get the right byte. 

Barry Fortune 

Johannesburg, South Africa 

The two routines shown in Figure 5 will be 
a biKin to anyone who must convert to Tur- 
bo Pascal from standard Pascal. Turbo 
Pascal packs a lot of information into the 
File Interface Block. Tve added a small 
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Aigr Software. 

Any Monitor. Any Time. 



9k 


Any Software on 
an EGA Monitor 


Any Software on a 
TTL Monochrome Monitor 


Any Software on an RGB 
Color Monitor' 




Upgrade to EGA without an EGA Monitor 
The unique ATI EGA WONDER allows upgrade to the 
new EGA graphics standard without the purchase of an 
expensive EGA monitor. EGA WONDER runs EGA, CGA, 
MDA, Hercules and 132 column software on EGA Color, 
RGB Color, TTL Monochrome and Composite monitors. 
Extremely flexible, EGA WONDER maintains downward 
compatibility to both existing software and existing 
monitors. On the internal monitor of a Compaq PC 
Portable, EGA WONDER displays EGA, CGA, MDA and 
Hercules software via an optional expansion module.' For 
EGA monitor users, the ATI EGA WONDER improves 
the display of CGA software by producing high resolution 
8x14 text and double scanned gr<q)hics. Old CGA software 



is now displayed with EGA quality. Completely compatible 
to IBM’s EGA, ATI’s EGA WONDER performs smooth 
scrolling, pixel panning and windowing. No memory modules 
are required because 256K of video memory is a standard 
feature. EGA WONDER is the only card able to display 
EGA software on the internal monitor of both the IBM PC 
Portable and the Compaq PC Portable. EGA WONDER 
provides an NTSC Composite signal for interface to a 
Polaroid Palette. 

SoftSense Antomatic Mode Switching 
User friendly and easy to use, the ATI EGA WONDER 
has built-in SoftSense Automatic Mode Switching. It is 
actually able to sense and automatically switch between 
EGA and CGA color modes or between EGA, MDA and 
Hercules mouochrome modes. The ATI EGA WONDER 
is compatible at the hardware level to the IBM Enhanced 
Gr^hics Adapter, the IBM Color/Graphics Adrqiter, the 
IBM Monochrome Display Ad^iter and the Hercules 
Graphics Card to minimize software incompatibilities. 

EGA WONDER is now available from all major computer 

stores, call us today at (416) 477-8804 for more information . 



Technology you can Trust. 


Trademarks IBM PC (brUUe EGA CGA MDA - International Business Machines - Compaq - 
Compaq Computer Corporation - Hemiles Hercules Computer Itehnology - F>>laioKi i^lette - 
Maroid Corporation Graphics courtesy Rix Softworks Inc 

1. Any Software. Any Monitor. Any Time applies to IBM ipaphics. standards, monitors, software 

2 Optional Compaq Expansion Module, (available for internal portable dual mode monitor ATI TbcllIlOlOZiCS IllC. 450 £snd P^k Df 

no Ii2 ColumnsI SuQtested list prKe SQO ° ' ’ ’ 

3 EGA. MDA. Hercules software displayed via interlacing Flickenng eRect of interlacing Markham, Ontario, Canada L3R 1H5. TLX. 06-966640. 
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Do Not Attempt Without 
CompuServe. 


Get all the facts as fast as 
the experts do before you 
try to tame the market. 

Without accurate, up-to-the-minute 
data you can easily get taken for a ride on 
Wall Street. That’s \^y it’s important to get 
your hands on CompuServe. The fastest, 
most reliable source of comprehensive 
financial data available. 

Now, just like Wall Street’s most pres- 
tigious firms, you can check out a tip or 
find a hot, money-making lead in a matter 
of seconds. Investigate any area of interest. 
Or scan CompuServe’s financial news 
highlights to find new areas to investigate. 
Including... 

Continuoiuly updated quotes on over 
10,000 issues. 

MicroQuote II — 12 years of daily 
historical prices, along with dividends, 
splits, distributions and interest payments 
on more than 90,000 stocks, bonds, 
mutual funds, options, foreign exchange 
rates and hundreds of market indexes. 


(Jraph trends quickly online. Review 
your portfolio performance, investigate 
returns in bull and bear markets. Screen 
for stocks to buy, or transfer prices and 
dividends to your microcomputer for 
detailed analysis. 

Standard & Poor’s descriptive informa- 
tion on over 3,000 companies. 

Value Line Data Base II — extensive, 
fundamental data for analyzing the perfor- 
mances of over 1,800 major corporations. 
Disclosure II — descriptive and financial 
information from the SEC filings and 
annual reports of over 8,500 companies. 
Institutional Broker’s Estinuite System 
(l/B/E/S) — earnings projections from 
top research analysts on over 3,000 widely 
followed companies. 

’ibu can also research technical market 
trends, review economic projections and 
high-powered market analyses. Get expert 
advice on retirement, financial planning, 
managed accounts, taxes and insurance. 
Evaluate your own portfolio, even connect 
to a variety of at-home banking and 
brokerage services. 


And all ttiis comes with CompuServe’s 
base of news, weather, telecommunications, 
special interest and entertainment services. 

Compare CompuServe’s rates to the 
cost of expensive floppy-based sources. 
Compare our up-to-the-minute delivery 
to time-consuming publication research. 
Compare the depth and breadth of our 
virtually infinite databases to any other 
source of investment information. 

Then see your nearest computer 
dealer lor a CompuServe Subscription 
Kit. Suggested retail price is only $39.95 
and includes $25 of online time. 

For more information or to order direct, 
call or write: 

CompuServe- 

Information Services 
RO Box 20212 
5000 Arlington Centre Blvd 
Columbus. OH 43220 

800 - 848-8199 

In Ohio, call 614-457-0802 

An H&R Bloch Contpviy 
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PRODUCTIVITY 

■ TURBO POWER USER 


PROGRAM Pile_Point*r} 

VAR 

T t text} 

Naae t 8trlngI64Ii 

PONCTION Pile.Ptr(VAR P } text}tcharr 
TYPE 

text.lnfo « RECORD 

handle t integer} 
flags t ^te} 
char^buffer t char} 

EMO} 

VAR 

pseudo t text.lnfo absolute F} 

BEGIN 

IP EOP(P) THEN BEGIN lfriteLM(*7, ' Reading past EOPl')} Halt} END} 
Pile.ptr }■ pseudo. char_buffer} 

END} 

PROCEDURE get (VAR P t text)} 

VAR a } char} 

BEGIN 

IP Boln(P) THEN readLn(P) ELSE read(P,CB)} 

END} 

BEGIN 

Write ('Enter the file nane: ')} ReadLn(NaBe) } 
assign (T« Naae)} reset (T)} 

WHILE NOT BoP(T) DO 
BEGIN 

IP Boln(T) THEN vriteLn 

ELSE Nrite(Pile^Ptr (T) ) I (• "write t*}" in standard Pascal •) 
Get(T)} 

END} 

END. 


Figure 5: An implementation of ' 'get' ' and file pointer for Turbo Pascal. 


PROGRAM file^infO} (* P1LBINF0.PA8 *) 

TYPE 

Plag_Set > SET OP (bl» bl» b2, b3, b4, Char^Walting# Out_Okayr In_Okay)} 
Pancy^PiB - RECORD 

handle t Integer} 

P I RECORD 

CASE Boolean OP 

True } (ftype t Byte)} 

False t (flags t flag^set)} 

END} 

chBuff t Char} 

B.Offs } Integer} 

B.Sixe : Integer} 

B.Ptr « Integer} 

B.End } Integer} 

path t ARRAy(l..63] OP Char} 

END} 

VAR 

TPl t Text} 

TP2 I TextI321)} {< — specifies a file buffer of 321 bytes } 

TP3 } Text} 

PROCEDURE Pile_Report(VAR P)} 

VAR 

FIB } Pancy.PIB ABSOLUTE P} 

R 1 Byte} 

BEGIN 

WITH PIB DO 
BEGIN 

CASE (P. ftype AND $P) OP 
• t BEGIN 

WriteCOisk filei ')} 

IP (Out_Okay IN P.Plags) OR (IiuOkay IN P.Plags) THEN 
BEGIN 

WrlteCBandle is *t handle)} 

Write (* BUPFER starts at B_0ff8)} 

Writer f size is *, B^size)} 

WriteLnC, pointer is at \ B^ptr)} 

IP Qxar.Naiting IN P.Plags THEM 
WriteCCBAR waiting is *' (CbBuff i ' * ') 

ELSE WriteC HO char waiting*)} 

EMO 

ELSE 

(ccittinufs) 


Rgure 6: More information from the File Information Block of a Turbo text file. 


PC MAGAZINE 
GUARANTRS 
M-DEPTH 
REVIEWS 



PC MAGAZINE knows that it’s 
not easy finding out what's new, 
better, faster, quieter, cheaper, 
more compatible or more 
expandable. That’s why a sub- 
scription to PC MAGAZINE is 
the best way to stay abreast of 
what’s available for IBM MS- 
DOS systems. 

PC MAGAZINE’S editors and 
columnists keep you fully 
informed about what you can 
expect from PC products — and 
which are the best for the busi- 
ness tasks you have to accom- 
plish. And, when you have to 
solve applications problems, 
Vife’re there to back you up. 

Vbu’ll find the clearly written 
product reviews and evaluations 
by PC Labs— the only indepen- 
dent state-of-the-art testing facil- 
ity in computer publishing — 
helpful solutions to complicated 
applications and a resource that 
will help you purchase PC prod- 
ucts for your business with confi- 
dence. 

Bring the most experienced 
and sought-after staff of PC pro- 
fessionals into your office 22 
times a year with PC MAGA- 
ZINE. Subscribe today and save 
up to 62% off the annual single- 
copy price! 

One year — 22 issues — only 
$27.97 SAVE 57% 

Two years — 44 issues — only 
$49.97 SAVE 62% 

Call toll-free 1-800-852-5200 
for faster service. 

4Z023 
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PRODUCTIVITY 


■ TURBO POWER USER 


program of iny own (shown in Fifiinv 6) 
llun tlc'inonslniU's some iflhc oilier good- 
ies iluit cun he found in die File Inteifaee 
Hloek. The file handle is ihere, us is die 
coniplele pulli name under whieh die file 


was opened. And a ' flags’ ' hyle lells 
wliedier die file in queslion is a Iriie disk 
file or is inslead a DOS device. The flags 
hyie also lells you if die file is open for in- 
pul. oiilpiil, orholli. 


TURBO DATONG 

I’ve often wondered how programs like 
1-2-3 or SideKick were able to determine 
the day of the week for a given date. I 
found the answer in one of Peter Norton's 
books. DOS function $2A returns the day 
of the week. However, this function works 
only for the current system date, between 
1 980 and 2099. My program uses T urbo to 
work out the day of the week for any date 
from 1 600 to 4000 . 

Kenny Hew 

IngIcwtxKl. California 

The procedure shown in Figure 7 is a 
somewha! modified version of Mr. Hew’s 
program. Rudier dian use a CASE .slale- 
nienl for die days' names, as Mr. Hew did, 
Tm simply copying the appropriate chunk 
of a siring constant, instead. I have also 


■ The whole point of 
the standard Zeller 
procedure is to work 
with dates beyond those 
DOS can handle. 


removed the code dial checked the current 
DOS dale, since the whole point of the 
.standard Zeller procedure embodied here 
is to work with dales beyond those DOS 
can handle. 


SHARE VOUR TURBO POWER 

Tell the world about your latest Turbo Pas- 
cal programming and applications tips 
through Turbo Power User, and we’ll pay 
you $50 for your trouble, plus an extra $25 
if you submit it on a disk. If you decide to 
send your copy on disk, please also include 
a printout of your submission to ensure 
against damage in transit. Mail your con- 
tributions to Turbo Power U.ser. PC Maga- 
zine, One Park Avenue. New York, NY 

10016. a 


Hzit«('The file is not yet open.'); 

EHDj 

1 : HriteC CON: device’)} 

2 t Writel' KBO: device')} 

3 : wciteC USTi device')} 

4 : WciteC AUXi device')} 

5 : writec USR: device')} 

END; 

IF Out.Okay IN F.fla9s THEN Mtite( 

IF IN.0kay IN F.fla98 THEN WciteC 
wcitetn} WriteLn; 

END; 


open foe output. ' } ; 
Open foe input . ' ) } 


Asaign(TFl, 'FILEINFO. PAS' ) ; 

Fil e.Report (TFl) ; 


Reset (TFl); 


File_Report(TFl)} 


A8Sign(TF2. ' FILEINFO. PAS' ) ; 
Resct(TF2); IF EoF(TF2) THEN 


FlielRei^rt(TF2)} 


Assign (TF3, ' SoneOun-U. f il ' ) ; 
Rewrite {TE'3); 


File_Report(TF3) ; 

WriteLnC——"— REPORTS 


I an un-opened file')} 


REPORT on an opened file*)} 


a dunnty call to *EoF*')f 


Filc..Rci>oet(LBt)i 
File. Report(Xbd) i 
File. Beiioet (Output) } 
END. 


(Fiflurf 6 ends) 


PKOGKAM riey.of.weeki 
TYPE strng > STRINGllSli 
CONST 

eontha t STR1NGI36] •> ' JanFebNaeAprPlayJunJulAugSepOctNovDec' i 
days : STRINGI21] - 'SunllonTueWedThuPrlSat' } 

VAR 

HO. Da, Ye : Integer; 
day. date t strng: 

FUNCTION IVal(n t Integer) t etrng; 

{ The function IVal returns the string equivalent of an integer) 

VAR tap : strng; 

BEGIN 

Str tn, tap) ; 

IVal :■ tap 
END; 

PROCEDURE Zellers.ForaulalVAR NM, DD. YY : Integer; VAR vday : Strng); 
VAR century, tap : Integer; 

BEGIN 

IP HR < 3 THEN NH HH«1I 
ELSE HM i« HN-2; 

IF NH > IB THEN VY :> VY-'l; 
century :■ YY DIV IBB; 

YY YY MOD IBB; 

tap :• Trunc(2.B*NN-B.3)eDDtyy*(Yy OlV 4)«(century OtV 4)-(2*centucy) ; 

tap :■ (eap»777) MOD 7; 

vday Copyfdays, letap*3, 3); 

END; 

BEGIN 

WriteLnCEnter aonth, day. year -- e.g. *7 4 177$*'); 

ReadLn(Mo, Da, YrJ; 

date Copyfaonths, 3*HO'2. 3) a ' ’ 4 iVal(Da) 4 ' 4 IVaKYt); 

teliers_Poraula(Ho, Da, Yr. day)} 

WrlteLntdste, ' is a ’ , day); 

END. 


Figure 7: A pnKvdure to detenmw die day of die week for any dale from I6(K) to 40()0, usin^ the 
Zeller appr<Huh . 
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Accounting Software 
You’ll Never Outgrow 


A breakthrough 
in micro software 
power and flexi- 
bility means never 
having to replace 
your business 
accounting soft- 
ware again! 


W e’d like to introduce 
you to micro software 
that will never become 
obsolete - Macola Financial 
Software. 

Get All the Power You'll Ever 
Need — Once and for AIII Macola 
Financial Software is adapted from 
minicomputer programs proven 
through a decade of successful 
applications. 

It literally unleashes the power of a 
minicomputer for micro applications. That’s 
the kind of power that encourages unlimited 
business growth. 

1} Different Program Modules. Macola 
Financial Software offers up to 13 different 
modules that provide these vital operational 
functions: 

Accounting — General Ledger - Accounts 
Receivable - Accounts Payable - Payroll - 
Fixed Assets/Depreciation 
Distribution — Inventory Management - 
Customer Order Processing - Purchase 
Order and Receiving 

Manufacturing — Bill of Material Processor 
- Material Requirements Planning* - Master 
Scheduling* - Job Costing* 

Plus there’s a Report Writer that permits 
customized reporting and has the ability 
to transport data files to popular spread 
sheet, word processing, and data base 
programs. 

Total Integntion or Departmental 
Solutions — Your Choice! Macola Financial 
Software is an integrated business solution 
for growth-oriented companies. You can 
begin with a single, stand-alone program 
and build an integrated system over time. 

And when your business gains Fortune 
1000 status, you can implement depart- 
mental computing with communications 
linked back to a mainframe. 

'Under devriopnient. lo be releised. 



Proven Network Compatibility. Without 
question, this is the most advanced software 
compatible for Local Area Network (LAN) 
environments. Macola Financial Software 
has four yean of actual field experience in 
LAN applications and already represents 
four generations of enhancements. 

No other micro software can say the same. 

It's easy to upgrade Macola Financial Soft- 
ware from a single- to multi user system, 
requiring no change in program or d a ta file s. 

All of which means that, when your busi- 
ness is ready to move into LANs, your soft- 
ware will be ready, too. 

Speed and Data Integrity. Macola Finan- 
cial Software is written in Micro Focus 
COBOL for maximum speed and data integ- 
rity (source code available). Micro Focus 
features an efficient dual file structure that 
provides assurance against accidental loss 
of data. 

Software Constantly Updated. The only 
“certainty” in computer software is that 
this morning’s innovation will be replaced 
by this afternoon’s. How do you protect 
against that? 

With Macola Financial Software. It’s con- 
stantly being enhanced, with new features 
that are designed specifically to solve actual 
field problems. 

That’s why it’s software that is literally im- 
possible to outgrow — because it never stops 
growing. 


Comprehensive Support. When 
you purchase Macola software, you 
receive easy-to-understand docu- 
mentation. Comprehensive techni- 
cal support is available direct from 
Macola via a toll-free 800 line or 
through Macula’s nationwide net- 
work of authorized resellers who 
provide local training and hands-on 
support. 

Your support options also include 
source code modifications. 

We’re your technical partner for 
the life of your system. And that’s 
a long, long time. 

By the Way, Who IS Macola? 

We’ve been helping businesses find 
computing solutions since 1971. 

And we were one of the first com- 
panies to successfully introduce 
business application micro software 
specially programmed for LAN 
environments. 


When you’re investigating business 
accounting software, remember that now 
there is a sundard for long-term value and 
performance . And “Running |s believing!’ 

For more information, or to order “live” 
demonstration programs: 

Call 1-800-468-0834 
(Ohio) 1-800-468-0833 


FINANCIAL SOFTWARE 
Because growing companies 
need powerful accounting. 


Fe 


See just how much this 
software can do -for 


Please rush mey'our FREE brochure 
describing all the capabilities of Macola 
Financial Software. 




ADDRESS _ 
CITY 


ZIP - 


. PHOSE _ 


Check one: □ Dealer □ End User 
Mail to: Macola, Inc. 

P.O. Bax 485 
Marion, Ohio 4S.i02 
(614)382 5999 
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MICROWAY MEANS B 


PERFORMANCE 







CALL (617) 746-7341 FOR OUR COMPLETE CATALOG 


FastCACHE-286"' 

Runs the 80286 at 8.5 or 1 1 MHz and the 
80287 at 5, 6 or 1 1 MHz Includes 8 
kbytes of 55ns CACHE Works with more 
PCs than any other accelerator, including 
Leading Edge Model D. Compaq, and 
Turbo motherboards Includes 8088 
Reboot Switch, DCache and Diagno- 
stics From $449 


8087 SOFTWARE 

IBM BASIC COMPILER $465 

MICROSOFT QUICK BASIC $79 

87BASIC COMPILER PATCH .... $1 50 

IBM MACRO ASSEMBLER $155 

MS MACRO ASSEMBLER $99 

87MACRO/DEBUQ $200 

MICROSOFT FORTRAN $209 

RM FORTRAN $399 

LAHEY FORTRAN F77 L $477 

MS or LATTICE C CALL 

STSC APL* PLUS/PC $450 

STSC STATGRAPHICS $675 

SPSS7PC-I- $675 

87SFL Scientific Functions $250 

PHOENIX PRODUCTS CALL 

FASTBREAK for 1 -2-3 V.1 A $79 

HOTLINK for 1 -2-3 V.1 A $99 


LOTUS/INTEL EMS 
SPECIFICATION BOARDS 

MegaPage'* The only EMS board which 
comes populated with two megabytes of 
cool-running low power drain CMOS 
RAM installed Includes RAM disk, print 
spooler, disk cache and EMS drivers. For 
the IBM PC. XT and compatibles.. .$549 

MegaPage with 0K $149 

MegaPage AT/ECC EMS card for the 
PC AT and compatibles includes Error 
Correction Circuitry. With ECC, 1 1 RAM 
chips cover 256K so the user never en- 
counters RAM errors Sold populated with 
1 megabyte CMOS . . . $699 or with 3 
megabytes CMOS cool running low 
power drain RAM ... $1 295. Optional 
serial/parallel daughtertx>ard $95 


8087 UPGRADES 

All MicroWay 8087s Include a or>e year 
warranty, complete MicroWay Test Pro- 
gram ar^ installation instructions 

8087 5 MHz $114 

For the IBM PC XT and compatibles 

8087-2 8 MHz $149 

Fa Wang AT&T, OeskPro NEC Leading Edge 

80287-3 5 MHz $179 

For the IBM PC AT and 266 compatibles 

80287-6 6 MHz $229 

For 8 MHz AT and compatibles 

80287-8 8 MHz $259 

For the 8 MHz 80286 accelerator cards 

80287-1010 MHz $395 

For the Compaq 386 

INTEL AbOveBOARD CALL 

Call for prices on V20, V30, 

64K. 1 28K and 256K RAM 


MICROWAY SOFTWARE 
FOR THE 8087 

FASTBREAK for 1-2-3 
HOTLINK for 1-2-3 
MATRIXPAK, 87SFL 
OBJ- ASM 

DFixer, DCachet DOptimizer 
87BASia 87BASIC/INLINE 
87MACRQ 87DEBUG 
87VERIFY, 87TEST 

PC- PAL" 
PROGRAMMER 

The simple, fast and Inexpensive way to 
program PALs in your PC or AT. Works 
with virtually all 20 and 24 pin devices 
from MMI, Tl and NSC. Includes all the 
software needed to read write and verify 
PALs Works with JEDEC files and in- 
cludes a compiler for MMI standard PAL 
types $395 


NUMBER 
SMASHER/ ECM" 

Triples the speed of 
and all applicatlonsi 

From 

$599 


12 MHz 
8086/8087 
Accelerator 
Plus 

A Megabyte for DOS! 

For the IBM PC, XT and compatibles 

PC Magazine “Editor’s Choice” 


287Turbo”-10/12 


160,000 Samples per second 
Pseudo Random Noise Generator/DAC 
Optional signal conditioners 
AFM-50' Programmable Low Pass 
Filter Module $225 


287TURBO-PLUS” 

Speeds up your AT 

Adjustable 80286 Clock 6-1 2 MHz 
10 MHz 80287 Clock 

Plus Full Hardware Reset $149 

Optional 80286-10 $175 


287 Turbo runs the 80287 
at10or12MHz In the IBM 
PC AT, compatibles and the 
new Compaq 386 with 1 00% 
software compatibility. 

10 MHz $450 

12 MHz $550 


PC Magazine “Editor’s Choice” 


A2D-160"* 


The Fastest 1 2 bit 
A/D Converter 


287TURBO-PLUS 

With 80287 10 MHz. 
With 80287 12 MHz. 


$549 

$629 


P.O. Box 79 
l/Kingston.Ma 
02364 USA 

ir mOy (61 7) 746-7341 


The World Leader 
in 8087 Support! 


MicroWay Europe 
32 High Street 
Kingston-Upon-Thames 
Surrey Engiand KT1 1 HL 
Telephone: 01-541-5466 






PRODUCTI VIT Y 


■ PAULSOMERSON 


USER-TO-USER 



Sending printer output to your screen, combining ERRORLEVEL batch file tests and prompts 
in a single command, and fixing a SideKick bug. 


PRIMT SCREEN SCREENER 
While developing reports for various ap- 
plications, I've wasted a lot of paper trying 
to align the rows and columns correctly. 
To save paper, 1 wrote PRT2SCR.COM 
(created by the PRT2SCR.BAS program 
in Figure 1 . or the PRT2SCR.ASM listing 
in Figure 2) to redirect all printer output to 
the screen. 

PRT2SCR is a memory-resident pro- 
gram that intercepts the printer services in- 
terrupt 17H. When a character is sent to the 
printer via function 0, that character is tele- 
typed to the screen using a simulated inter- 
rupt call to video services function OEH. If 
any of the other function calls is sent to 
printer services, the status code is set to 
PRINTER OK and the calls are ignored. 
PRT2SCR remains active until the com- 
puter is rebooted. 

This program is also great for users who 
do not have a printer or whose printer is on 
the fritz. Now you can run those programs 
that require a printer to be present and not 
worry about those “Printer not ready" er- 
rors. 

Dean Perry 

Edmonton, Alberta 

Canada 

It's also a convenient way to avoid freezing 
up your system if you hit Shift-PrtSc by ac- 
cident. Or to run programs that want to 
print while you’re using a laptop in steer- 
age on a cross-country flight. 


ASK ERRORLEVEL 

The User-to-User column has published 

several programs that read characters from 


100 ' Program for creating PRT2SCR.COM — by Dean Perry 
110 CLStPRlNT 'Checking DATA) [aease wait...* 

120 FOR B«1 TO 4:P0R Ol TO ITiREAD A$tIP C<17 THEN 140 
130 Z-Z-fVAL(A$) 

140 NEXTtNEXTilF Z-6S67 THEN RESTORBtGOTO 160 

150 PRINT 'ERROR IN A BIG NUIBER AT END OP DATA STATEMENT' : END 

160 FOR B>1 TO 4:F0R Ol TO 16 {READ A$iT«T+VAL(*fca*<fA$) iNEXT 

170 READ StlF S-T THEN 180 ELSE PRINT 'ERROR IN LINB*|B*10<«‘210:END 

160 T>0tNEXTiRESTOREiOPEN 'PRT2SCR.COM* AS «1 LEN«ltFIELD *1,1 AS D$ 

190 FOR B>1 TO 4tP0R Ol TO 16;READ A$ 

200 LSET D$-CBR$(VAL(*fcB”-fA$)) iPUT *ltNEXT>REAO DUMMYSsNEXT 
210 LSET D$-CHR$(39) tPUT IlsCLOSEiPRINT ■PRT28CR.COM CREATED' 

220 DATA EB,15,90,00,00,00,00,FB,0A,E4,7S,08,B4,0E,9C,2E,1410 
230 DATA PP,1E,03,01,B4,80,CP,6C,CB,6E,DB,B0,10,B4,35,CD,2138 
240 DATA 21,2E,89,lE,B3,01,2E,8C,06,05,01,8C,(Sr8E,DB,BA,1338 
250 DATA 97,01,B0,17,B4,25,CO,21,BC,CB,8E,DB,BA,17,01,CO,1781 


Rgure 1 : PRT2SCR.BAS program to create PRT2SCR.COM resident utility that sends INT 17 
printer output to the screen rather than to a printer. 


f utility to redirect printer output to the screen 
; written by Dean Perry, Software Integration Services 
) Edmonton, Alberta Canada 


DOS Printer.io 

equ 

17B 




DOS Video io 

equ 

10H 




DOS function 

equ 

21h 




DOS terminate 

resident equ 

27h 




get^vector 

equ 

35h 




set.vector 

equ 

25h 




CSBG SEGMENT 






assume 

cstcseg,d8 

cseg 




org 

100h 





start { 






jmp 

inltlallte 


) goto initialise code 



video.io 

dd 


) store video I/O vector 



printer_interceptor proc 

far 




assume 

esteseg, dsteseg 




sti 



) turn interrupts back on 



or 

ah, ah 


) is this a print char call 

(AH 

m 0) 

jn* 

pl2 


) no, go to end of routine 



mov 

ah, 14 


) service call * write char 

TTY 


pushf 



) push flags to 



assume 

ds {nothing 


) simulate interrupt call 



call 

video.io 





pi 2: mov 

ah, 128 


) set status code > printer 

not 

busy 

iret 



) skip regular print routine 


printer^interceptor endp 



(continues} 


Rgure 2: PRT2SCR.ASM assembly language listing. 


PC MAGAZINE ■ APRIL] 4, 1987 
355 



PRODUCTIVITY 


PROIKT 
YOUR COPIES 
OF PC 
NIAGAZINE 


Make your collection of PC Magazine 
a handsome addition to your office or 
home— and prated and organize your 
copies for easy reference! 
PCMagazineiimders and Gises ore 
mode of durable, luxury-look leather- 
ette over Quality binder board. Custom 
designed for PC Magazine, every 
order receives FREE transfer foil to 
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6 for $48.75. 
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■ USER-TO-USER 


initial iset 




IKOV 

bXfCa 



aov 

dSf bs 



nov 

alfDOS video io 

; get the video..io vector 


ROV 

ah, get vector 


int 

DOS.f unction 



nov 

video_io,bx 

} and store it 


mov 

video_lo(2] ,eB 



nov 

bX,C8 

; replace old printer.io vector 

nov 

d8,bx 

; with one pointing to our 

routine 

nov 

dx, offset printer. 

interceptor 


nov 

al , 008_prihter_io 



nov 

ah,8et..vector 



int 

OOS_f unction 



mov 

bXfCS 



mov 

dSfbx 



nov 

dXfOffaet initialise 


int 

DOS.terninate^resident i ternlnate and remain 

resident 

CSBG ENDS 




END START 



(FigitreZends) 


the keyboard and set ERRORLEVEL ac- 
cordingly to provide batch file branching. 
However, in each case you have to precede 
the keyboard-reading program with an 
ECHO .statement prompting the user to 
strike a particular key. 

The ASK.COM program, created by 
the ASK. SCR script as shown in Figure 3, 


- ASK,COM ANDs each 
input character to make 
entries case /^sensitive, 
and it echoes keystrokes 
(in the uppercase 
version) to the screen. 


combines ERRORLEVEL setting and 
user prompting in a single command. Use 
a pure ASCII word processor or the DOS 
COPY CON command to create the 
ASK. SCR file. Leave a blank line above 
RCX. and hit the Enter key after each line, 
especially the last one (with the Q). 

Then get into DOS, put ASK. SCR on 
the same directory as DEBUG, and type 

DEBUG < ASK . SCR 

(Or you could create ASK.COM by tun- 
ning the BASIC ASK. BAS program in 
Figured.) 


N ASK. COM 

A 100 

XOR 

BH,BH 

MOV 

BL, [0080] 

MOV 

DI,BX 

ADD 

DI,0081 

MOV 

STOSB 

STOSB 

AL,20 

MOV 

STOSB 

AL,24 

MOV 

DX,0082 

MOV 

AH, 09 

INT 

21 

MOV 

AH, 08 

INT 

21 

AND 

AL,DF 

PUSH 

AX 

CMP 

AL,59 

JZ 

013D 

CMP 

AL,4E 

JZ 

0131 

MOV 

DLfAI. 

MOV 

AB,02 

INT 

21 

JMP 

014B 

MOV 

DI.,AI. 

MOV 

AH, 02 

INT 

21 

MOV 

DL,6F 

INT 

21 


(continues) 

Figure 3: ASK. SCR script to create ASK.COM 
ERRORLEVEL setter/ prompter. Type it all 
using a pure ASCII word processor. Hit Enter 
at the end of each line (especially the last): 
leave a space above RCX. PulASK.SCR and 
DEBUG.COM (Version 2.0 or later) on wur 
disk: type DEBUG < ASK. SCR. 
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LASER 

PERFECT 

VISION. 

Imagine your PC being able to see photos, graphics, 
Illustrations and precisely position them on your 
reports and proposals before they appear In print 
on your laser printer. Preview the graphic Impact 
of charts and tables, modifying at will, before 
pressing the print button. 

The Princeton LS-300 Scanner affords you the 
gift of foresight. It can scan a full page of text and 
images into your IBM PC/XT/AT or compatible at 
a laser-perfect 300 dots per inch. 

The compact design of the LS-300 is ideal for 
desktop publishing applications, especially news- 
letters, reports, and proposals. Hardware dithering 
produces 32 levels of gray to make photos and 
Illustrations pop off the page. 


The LS-300 can be used with your PC system 
with CGA, EGA or monochrome displays, or 
teamed with the new Princeton LM-300 or LM- 
301 Print Preview Monitor, the LS-300 provides 
you full page visual effects before printing. And 
teamed further with an optional OCR software 
package, the LS-300 Is trained to read and store 
typewritten pages. 

Free PC Paintbrush Plus! 

A $149 retail value, the amazing PC Paintbrush 
Plus is yours free with the purchase of the LS- 
300 Scanner. PC Paintbrush Plus lets you create 
image files which can be used with Ventura 
Publisher, PageMaker, etc. for professional 
quality drawings, diagrams, charts, graphs and 
headlines. Use your mouse, joystick or digitizer 
to manipulate images to create precisely the 
effect you want. Incorporate company logos tool 

Cost Effective. 

Put a spark Into the methodical task of scanning 
with the quick, creative and productive LS-300. 
It’s available with adapter board, PC Paintbrush 
Rus software, eind all cables at a suggested 
retail price under $1,200. For an eye-opening 
demonstration — and an example of Rinceton 
quality and reliability — visit or contact your 
Princeton dealer today. 

CIRCLE 209 ON READER SERVICE CARO 


Also available is an 
"SCSI" interface 
Mac Scan* for the 
Apple Macintosh. 
You can scan, edit 
and store a variety 
of Mac desktop 
publishing applica- 
tkKTs — Mac^int. 
MacWrite, Page* 
maker, Read/SeiGtf. 
Ragtime and Just 
Text — arxl print on 
your Apple Laser* 
Writer 
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‘New Image Technology. Inc. 
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andrun. 



NEC introduces MultiSpeed!” The world’s fastest 
portable computer. It's designed to make you a runaway 
success. 

MultiSpeed is multi-talented. It's small. Light. And 
gives you the option of ajnning at a clock 
speed of either 9.54 or 4.77 MHz. 

MultiSpeed can do most anything your 
desktop PC can. It has the most advanc^ 

LCD saeen technology. So itis easier to read. 

What's mae, itis PC compatible and 
even does windows. 

And MultiSpeed is a very smart buy. It 
comes with a bundle of built-in features that 
cost a bundle on other portables. 


In fact, when you discover everything it comes with, 
you'll be delighted at what it goes for. 

So if you’re a person who Is going places, try the 
portable that helps you get there ahead of everyone else. 

You’ll find the new MultiSpeed 
portable at CompuMat, ComputerLand, 
Connecting Point and Micro Age. For litera- 
ture or the location of your nearest dealer 
call 1-800447-4700. 

If you have any questions or would like 
technical information c^l 1-80ONEC-SOFT. 

Or write NEC Home Electronics, Computer 
Products Division, 1255 Michael Drive, Wood 
Dale, IL 60191-1094. 
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Dock Speed 

9 54/4 77 MHz 

Menx>ry 

640K bytes 

Bull m Software 

5 programs 

Disk Drives 

Dual 720K OS’) 

Screen type 

Super twist LD3 

Keybd Compatibilily 

IBM PC/XT* 

Numeric Keypad 

Separate 

iNeight 
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PRODUCTIVITY 


JHP 

014B 

MOV 

DL,AL 

MOV 

AB,02 

INT 

21 

MOV 

DL,e5 

INT 

21 

MOV 

DL,73 

INT 

21 

MOV 

DL,0D 

INT 

21 

MOV 

DL,0A 

INT 

21 

MOV 

OX, 0000 

POP 

AX 

MOV 

AB,31 

INT 

21 

RCX 


SB 


W 


Q 



(Figure. 1 ends) 


100 ' Program for creating ASK.COM — by Van Seiner 
110 CLStPRlNT "Checking DATA; please wait...* 

120 FOR B-1 TO StFOR 01 TO 17tREAD A$iIP C<17 THEN 140 
130 Z-Z+VAL(A$) 

140 NEXTtNEXTtIP 0-10336 THEN RESTORE:GOTO 160 

150 PRINT "ERROR IN A BIG NUMBER AT END OF DATA STATEMENT* : END 

160 FOR B«1 TO 6:F0R 01 TO 16:READ A$:T-T4-VAL( *4B*4-A$) tNEXT 

170 READ S:IF S-T THEN 160 ELSE PRINT "ERROR IN LINE* ;B*10+210 : END 

180 T^0:NEXT:RE8TORE:OPEN "ASK.COM* AS tl LEN-1>PIELD 11.1 AS D$ 

190 FOR B-1 TO 6:F0R C-1 TO 16:READ A$ 

200 LSET 0$-CBR$(VAL(*aH*+A$}) iPUT tl:NEXT:READ DUMMy$:NEXT 
210 CL0SE:PR1NT "ASK.COM CREATED” 

220 DATA 30.FF.8A.1E.80,00,89,OF,81.C7,81.00,B0,20,AA,AA,1964 
230 DATA B0.24.AA.BA.82.00.B4.09,CO.21.B4,08.CO|21.24,DF,18ie 
240 DATA 50.3C.59,74.ie.3C.4E.74.08.88.C2.B4.02.CD.21.BB.1616 
250 DATA 1A,88.C2.B4,02,CD,21.B2.6F.CD.21.EB.0E.88.C2,B4.2062 
260 DATA 02.CO.21.B2.65.CD.21.B2.73.CO.21.B2.0O.CD.21.B2.1895 
270 DATA 0A.CD.21.BA.00.00.58rB4.31.CD,21,00.00,00.00.00.989 


Figure 4: ASK. BAS to create ASK.COM program that both prompts the ti.ser and .set.s the 
ERRORLEVEL to allow hatch file hranchinft. 


ASK.COM. like ECHO, prints the text 
following it on the same line. However, 
unlike ECHO. ASK.COM waits for the 
user to enter a keystroke. It ANDs each in- 
put character with DF to turn everything 
uppercase and make all entries case insen- 


sitive, and it echoes the keystroke (in its 
uppercase version) to the screen. Also, it 
handles “y" and "n” specially, echoing 
"Yes” and “No.” 

ASK.COM won’t check to sec if a key- 
stroke is valid: the program will happily 



M INTERFACES 

INPUTS / n 
/ SQUARE 
/ INCHES 


14 

SQUARE 
INCHES 

The Record of the Year! 


BAKCODt INDUSTKIES, Inc. 17 Barstew Bead, 
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80287 OptimixBrs 

EtppGr 



Ziptime 

Benchmark 

(sec) 

{200,000 
calculations 
of (sin' + cos') 


4 B 10 10.7 

operating speed of 80287 (MHz) 


Are you getting your money’s worth nut i>f ynur 80267 math chip’ Must 
AT computers run their math chip far helow its maximum speed. 

The IBM PC/AT normally runs math chips at two thirds the operating speed 
of its CPU. You may more than double the speed of your math chip in the 
AT iir a clone without replacing the existing 80287. 

Your 80287*3 may operate as hut a.s 11 MHz. Zipper's interactive sot'tware 
evaluates and maximites the operating speed of your - 3 and *6 math chips. 

You save time and money! 

For ‘power users' the Zipper! can run rhe -8 attd * lO math chips in the area 
of 15 MHz depending upim their quality. This is faster than anyone cIm.* 
can <iffer! 

Ask your local dealer! 


Suggested List: Zipper $159.00 Zipper! $239.00 


F VERESX 


EVEREST INTERNATIONAL 
MARKETING INC. 

633 • 470 Granville Street, 
Vancouver, B.C.. V6C IV5 
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■ USER-TO-USER 


munch un anything you feed it from the 
keyboard. To modify the program so that 
it's case sensitive, replace the 

AND AL.DF 

at location I IE with two NOPs: 

DEBUG ASK.COM 
E HE 90 90 
W 

Q 

Use ASK.COM the .same way you'd use 
ECHO. So if your batch file includes the 
line 

ASK Want to back up your files (y/N] ? 

ASK will display the line 

Want to back up your files (Y/N)? 

on-screen and wait for a reply. You can 


then test the ERRORLEVEL in a series of 
IF statements. The CHECK.BAT batch 
file below shows how to staek the IF ER- 
RORLEVEL tests. 

ECaO OFF 
:BADCHAR 

ASK Do you want to run C8K0SK (Y/N)? 

IP ERRORLEVEL — 90 GOTO BADCBAR 
IF ERRORLEVEL — 89 GOTO RUNCHR 
IF ERRORLEVEL •• 79 GOTO BADCRAR 
IF ERRORLEVEL — 78 GOTO GOODCUAR 
GOTO BADCNAR 
:GOODCHAR 

ECHO You didn't want to run it 

GOTO END 

iRUNOiK 

CHKDSK 

:ENO 

This batch file will ask if you want to 
run CHKDSK; if you answer "N” or 
“n". it will echo "No” to the screen and 
jump to the message saying you didn’t 
want to run it. If you answer “Y" or “y”, 
it will jump to the CHKDSK command 
near the bottom and execute it. 

Yan Seiner 

Princeton, New Jersey 


Pulling so many ERRORLEVEL lesis inlo 
a balch file is cumbersome, bul ihis beais 
not being able lo branch in a balch file. 
This shod program saves sleps and 


■ ASK.COM won’t 
check to see if a keystroke 
is valid; the program 
will happily munch on 
anything you feed it 
from the keyboard. 

space — and iis abilily lo turn single key- 
sirokes inlo recognizable words is a wel- 
come change from cryptic DOS responses. 


AWARD WINNING 
LOTUS 1-2-3 and DOS 

VIDEO 

TRAINING 

FOR YOUR ORGANIZATION 


ONLY 

S195 

EACH 


INTRODUCTION TO DOS 
"INTRODUCTION TO LOTUS 1 • 2 • 3’ 

"MORE ABOUT LOTUS 1 • 2 • 3 COMMANDS 
Covers All Releases 
Everything you need lo start hands-on training now! 

• VIDEO TAPE • COURSE MANAGEMENT GUIDE 

• WORKBOOK • QUICK REFERENCE GUIDE 

• PRACTICE DISKEHE • COMMAND CHART 
ALSO AVAILABLE; An tnoxponsivc icproduclion license (oi 

student matenals 

A comprehensive program lor learning 1 • 2 • 3. 
The lessons are clear and easy to understand. 
TM$ i$ the best of the v/deocassette courses....” 
PC Magn/itte - August. 1906 

CALL NOW FOR YOUR 14 DAY FREE-TRIAL: 
1-800-448-8669 (In Arizona |602) 968-2699) 

Ul Wtlt(‘ tJS <lt 

m SERVCOM 
Trniuinq anti Piihlii.ations 
PO Box 29039 
JJhurnix Aii/ona 85038-9039 
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EPSON 

Below 
Wholesale 

Orders Processed Same Dayl 


PRINTERS RETAIL 


OURS 


LX-86 

FX-86E 

FX-286E 

EX-800 

EX- 1000 

LQ-800 

LQ-1000 

LQ-2500 


* 290 

* 549 

* 799 

* 749 

* 995 

* 799 
*1095 
*1595 


Computers Below Wholesale is an EPSON factory 
authorized deoler. All printers ore guor- 

onleed with a 1 yeor foctory worronty. Orders processed 
within 24 hours. No premium for S^o/MosterCord. 

Call Toll Free Nationally! 

1 - 800 - 544-5490 


l]oiii|iiiters 

Iklow 

Wliolessile 



• Extra fast 30C 
cps w/near 
letter quality 

• Includes 
adjustable 
push tractor! 


Send chedk. 

money order 
or P.O. lO; 

Computers 
Below Wholesale 
4517 
West Loke Street 
Minneopolis 
MN 55416 
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Microsoft Word and WordStar 
2000 can’t use new download:ible 
fonts on your Hewlett-Packard 
LaserJet unless_>io« build complex, 
time-consuming PRD-PDF tables for 
them. Polaris Pont Control solves the 
problem quickly, easily, automatically, 
just enter font names — it does the 
rest. Polaris Font Control lets you use 
fonts from any H-P compatible manu- 
facturer. Mix soft and cartridge fonts 
in the same document. And select 
faces, weights and sizes in the normal 
way with no embedded commands. 

It’s perfect for 


Recommended 


Wh^ HEWLETT 
mLfiM PACKARD 


individual users. 
Even Novell 


networks, Polaris Font 

Control gives Word and WordStar 
2000 the power and control that you 
thought they had — that they ought 
to have. All for just $99 * 


CaU 800/338-5943 
(In California 800/231-3531) 
Toll-free for Ordering Info for IBM PC, 
XT, A'ft & 100% compatibles. ‘Add 
$6 shipping & handling. 30-day 
money-back guarantee. 
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6 13 West Valley Parkway, Suite 323 
Escondido. California 92025 
619/743-7800 
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AN ALMOST FOOLPROOF 
WAY TO MAKE 
ARCHIVAL BACKUPS OF 
PROTECTED SOFTWAREl 

The Copy II PC Option Board is an easy* 
to-use add*in board that will give your 
PC the same disk duplication technology 
used by most disk duplication firms (who 
put the copy protection on software in 
the first place). 

DUPLICATES NEARLY 
ALL PROTECTED 
DISKETTES. 

The Option Board can easily backup 
almost all protected diskettes for the 
IBM PC, iriduding ones software-only 
backup programs cani K>uch. It even 
includes a track editor that will allow the 
more technically inclined to look at 
protection schemes and edit any data on 
a diskette. 


The Option Board uses a half-size slot in an 
IBM PC. XT or AT (with at least 1 360KB 
floppy disk drive), Heath/Zenith 150. 

151, 158, Compaq Oeskpro. Extra $15 
cable required for Compaq Portable. 

HP Vectra and Tandy 1000. Tandy 1000 
requires 256K of memory. 

Call 503/244-5782, M^ 8-5 (West 
Coast time) with your in hand. 

Or send a check for 
$9500 U.S. plus $3 s/h, $15 overseas. 
Please specify your computer brand 
when ordering so we can send you the 
correct cable. 

$ 95.00 

Central Point Software. Inc. 

9700 S.W. Capitol Hwy., #100 
Portland. OR 97219 

CeiTtmlFbmt 

Software 


Backup utiMies also available for the Macintosh. Apple II, Commodore 64/128 and Atari ST. 
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Personal VM on your PC! 





Personal VM runs most existing DOS 
applications without modification and 
eliminates cumbersome pathnames by 
automatically searching minidisks. 

Interfaces with KEDIT and REXX from 
Mansfield Software Group. 

Requires 256K IBM PC. XT. AT or compatible 
Uses monochrome or CGA color display 
Requires DOS 2.0 or above 
Several users can be delmed to access PVM 
with one session active at a time 


Vri Labs, Inc. 


Personal VM supports most of the 
VM/CMS functions found on the IBM 
mainframe computers. This power is 
now available on your IBM 1^. XT. or 
AT and compatibles. 


Personal VM features; 

• CP and CMS commands 

• CMS filetype support 

• DOS compatibility 

• LOGON security 

• Minidisk support 

• Virtual devices 

• Virtual spooling 

• Accounting records 

• VM-style screens 

• User synonyms 

• PF key definitions 

• User profiles 

• Privilege levels 

• Log message support 

• No additional hardware 
or software required 


$295 (quantity discounts available) 

$35 demo copy 

(600) 247-4503 (Personal VM orders only) 
(301) 564-8553 (Inquiries & technical support) 


1707 Belle View Blvd Suite C2 Alexandria, VA 22307 
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SIDEKICK ALERT 

If you haven't yet heard (although it' sheen 
widely documented), there's an easily re- 
paired divide overflow bug when you run 
the SideKick calculator on an AT or other 
80286 machine; dividing 93500 by 31167 
should give you a result of 3, but may actu- 
ally show up as 2.4. 

If you experience this, use DEBUG to 
patch your SK.COM. Make sure DEBUG 


■ There’s an easily 
repaired divide overflow 
bug when you run 
the SideKick calculator 
on an AT. 


.COM and a copy — not your original — of 
SK.COM are in the same directory or are 
properly PATHed to, and type 

DEBUG SK.COM 

Then, when you see the DEBUG hy- 
phen prompt, type 

S 100 L9A00 2 FE C8 

DEBUG should respond with two four- 
digit hex numbers separated by a colon, 
something like 2F8A:70B8. Ignore the 
leftmost four. Bui enter the rightmost four 
in the place of the xxxx below: 

E xxxx 2 B0 63 

(You'd type E 70B8 2 BO 63. for example, 
ifDEBlJG reported 2F8A:70B8.) 

Finally, type W and then hit Enter to 
write the patch, and then type Q and hit 
Enter to quit DEBUG. You'll have to re- 
boot your system to load the patched copy . 


SHARE YOUR DISCOVERIES 

Tell fellow users atxiul your latest discov- 
ery through User-to-User, and we’ll pay 
you between $50 and $300, plus an extra 
$25 if you submit it on a disk. If you send a 
disk, please include a printout to ensure 
against damage. Mail your contributions 
to User-to-User, PC Magazine, One Park 
Avenue, New York, NY 10016. Cffi 
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Which System Is Exactly Right For You? 

COME TO THE EXPERTS! 


Technoiand PC/XT 


Technoland AT 



lnc>udM80286-Bu«d unit AMI 6IOS,512Kon|^is£'^>2 MB 
Fk^)py Ortve. W.O. H«r(VRoppy Controller, ClocK/Calendar W/Battery 
Back Up. AT Stylo Keyboard, 200-W Power Supply. MS DOS 3.1 
W/Maruial. System Manuals, FulllS Months Warranty. Run all 
major software for IBM-PC/AT. 


(Monitor Optiortal) 


Includes 6088-2 Dual Speed unit, 640K RAM. 380K Floppy Drive 
W/Controller, AT Style Keyboard. 1 35W Power Supply, MS-DOS 
3.1 W/ManusI, System Manual, Full 1 8 Months Warranty, Run all 
major software lor IBM-PC* and PC/XT. 


6.6 MHZ $ 509 

8 MHZ $ 575 

10 MHZ $ 795 


6 MHZ $ 869 

8 MHZ $ 1,059 

12 MHZ $ 1,649 


Monochroma Paekago: 

IBM Brother Green or 

Amber Monochrome Monitor 

With Mono-Graphic Card $ 1 65.00 


RGB Package: 

RGB Color Monitor 
(640 X 200) 

With Color Graphic Adaptor. $390.00 


EGA Package: 

EGA Hl-Rea. Monitor 
(840 X 350) 

With EGA Half Card $665.00 


XT Multifunctkm Csrd $ 96 

• Clock/Cstandar. FOC 

• ParaHel Serial and Game Ports 

• RAM Disk b PnnMr Spooler (Software 

Mini I/O Card $ 86 

• ParaHel Serial and Game Ports 

Morto-Orephiee AdefMer $ 89 

W/PHnter Port 

Color Orephice Adapter $ 79 

EQA Card-Short Card $249 

• E(^ CGA MDA 6 Hercules compatible 
o 2&6K Memory 

Evarax Modem $129 

o 3006 1200 BPS Short Card 

• PuHy Heyes Compatible 

MorK>chreme Monitor $119 

• IBM Look alike 

8 1 2*' Screen Amber or Green 

• Swivel Base 


Enhanced Keyboard (6339) S79 

8 Separate Cursor B Numeric Pads ** 

8 L£0 Stasja Indicators 
8 12 Function Keys 
1 36W Power Supply 
200W Power Supply 
ROB Color Monitw 
o ir Screen 
e 640 X 200 fteaoluton 
8 RGB-16Color 
EQA Color Monitor 
• 31 mm Dot Pitch 
8 13*' Screen 
8 640 X 350 Resolution 
8 RGB 16 -Color 
Seagate Hard Oleic 
Herd Diek Kit 

8 20 MB Half Hi Sn25 W/CoolroOer 
8 65 MS Access Time 


30 MB 8T403S $629 

40MB8T4061 $769 

8 39 MS Access Time 
8 Auto Heed Parking 
e Linaar \foice Cod Activator 

360K Floppy Diek Drive $ 90 

1.2MB Floppy Disk Drive $125 

Tendon Herd Diek Cerd-20MB $408 

CItiaen Parallel Printer 
MSP— 20(80 Column) $329 

MSP — 26 (136 Column) $489 
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How to program software to determine what hardware is being used; and how to use the 
above-640K memory you bought with your AT. 



AT MEMORY ABOVE 640K 

I recently bought an AT clone with 1 
megabyte of memory. Unfortunately, 
DOS seems to recognize only 640K of this 
memory. What is so special about the 
memory between 640K and I megabyte? 
My vendor charged extra for it, so I as- 
sume that I should be able to use it for 
something. 

Mike Morris 

Pasadena, California 

The extra 384K of memory in your ma- 
chine is called ‘ 'extended memory, ’ ' and it 
can he accessed only by the 80286 micro- 
processor in the PC AT and compatibles. 

I think what’s confusing you (as well as 
lots of other people) is that when the manu- 
facturer or dealer says "1 megabyte of 
memory’ ’ it sounds like this megabyte is in 
one continuous block. It’snot. 640Kofthis 
memory sits at the bottom end of the micro- 
processor’s address space, to be used by 
DOS and applications programs. The ex- 
tra 384K does not directly continue from 
this lower 640K. 

The total addressing space of the 8088 
microprocessor used in the PC and PC-XT 
is / megabyte. The lowest 640K is random 
access memory that can he used by DOS, 
the next I28K is reserved for video boards, 
and the highest 256K is reserved for ROM 
BIOS chips. 

The 80286 microprocessor in the PC 
AT and compatibles usually works in real 
mode, which is compatible with the 8088 
microprocessor and can access the same / 
megabyte of memory. Once again, the 
lower 640K is used by DOS and applica- 


tions programs. When switched to protect- 
ed mode, however, the W286 can address 
an additional 15 megabytes of e.xtended 
memory. 

This is shown in Figure I . The extra 
384 K of memory' you have in your tnachine 
sits at the low etui of the extended memory 
region, above the I -megabyte address 
range of the 80286 microprocessor when 



Figure 1 : This memory map of the PC AT 
shows how extended memory sits above the I - 
megabyte address space normally associated 
with the PC and PC -XT. 


this chip is operating in real mode. 

Becau.se of significant differences be- 
tween real mode and protected mode, cur- 
rent versions of DOS and current pro- 
grams cannot use this additional 15 
megabytes of extended memory. Getting 
access to it will require the greatly en- 
hanced operating system that is expected 
from Microsoft .sometime this year. 

Right now, however, you can use your 
extra 384 K of memory for a RAMdisk by 
using the VDISK.SYS device driver includ- 
ed with PC-DOS 3.0 or later. Put the fol- 
lowing line in your CONFIG.SYS file: 

DEVICE=VDISK.SYS 384 /E 

The VD/SK driver uses a BIOS call to 
switch temporarily to protected mode, ac- 
cess the e.xtended memory, and then switch 
back to real mode. 

Recently, several products have be- 
come available that let you use extended 
memory to emulate the expanded memory 
that conforms to the Lotu.s/ 1 ntell Microsoft 
e.xpanded memory specification. Such 
memory is usable with programs like Lo- 
tus's 1-2-3, Relea.se 2, Symphony, and 
other integrated programs and spread- 
sheets. Reviews of some of these products 
appear in ' 'Emulating Expanded Memory: 
Five Software Alternatives,” PC Maga- 
zine, Volume 6 Number 6. 


DOS AND DISK DRIVES 

I am involved in developing PC software 
for internal use at our company. We want 
to avoid overwhelming our users with 
technical details, so we want to write our 
programs in such a way that the software 
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CheckDrive: 

MOV 

DX, 

AX 

; drive to check 


MOV 

AH, 

19h 



Int 

21h 


; get default drive 


Push 

AX 


7 original drive 


MOV 

AH, 

UEh 



Int 

21h 


7 change drive 


Nov 

AH, 

19h 



Int 

21h 


7 get default drive 


Sub 

DL, 

AL 

7 zero if drive OK 


Mov 

CL, 

DL 



Sub 

CH, 

CH 

7 save diff. in CX 


Pop 

DX 


7 original drive 


Mov 

AH, 

OEh 



Int 

21H 


7 restore drive 


Mov 

AX, 

CX 

7 return code 


Ret 





Figure 2: A short assembly language routine to check the validity of a particular disk drive. 


will figure out what hardware is installed 
on the computer. Amazingly, even though 
DOS is a Disk Operating System, some of 
our biggest problems involve disk drives. 

For example, if an XT or AT has only 
one floppy disk drive, then the same drive 
is used for both A: and B:. How can we de- 
termine from a program that this is the 
case? How can we determine the type of 
drive (360K. 720K, 1 .2-megabyte)? Even 
detennining which drive letters are valid 
seems to be difficult. What are the answers 
here? 

Randal K. Bond 

West Lafayette. Indiana 

As you have found, this is not a simple sub- 
ject. Unforlunately, much of the crucial in- 
formation about logical disks and physical 
disk drives remains undocumented by Mi- 
crosoft. Microsoft Windows and even stal- 
wart programs like CHKDSK use undocu- 
mented DOS function calls when dealing 
with disk drives. The rest of us must work 
in a fog. 

The subject has become still more com- 
ple.x with recent versions of DOS, for now 
you must worry about network drives, 
drives that are really subdirectories 
mapped into drive letters with the SUBST 
command, and drives that have been 
joined to other drives with the JOIN com- 
mand. 

First, however, let' s attack the problem 
of determining which drive letters are val- 


id. I’ll assume you have a copy of IBM’s 
Disk Operating System Technical Refer- 
ence. The most recent edition covers DOS 
versions from 2.1 throughj.l. 

One fairly obvious way to determine 
which di.sk drive letters are valid is to use 
interrupt 21 h function call OEh (Select 
Disk) repeatedly for all drives from A 


■ Unfortunately, much of 
the crucial information 
about logical disks and 
physical disk drives 
remains undocumented by 
Microsoft. 

through Z. This function call does not re- 
turn an error code, so to determine if DOS 
really changed the default drive you have 
to use interrupt 21 h function call I9h( Cur- 
rent Disk). If the current disk has been 
changed to the disk specified when using 
the Select Disk function call, then the drive 
letter is valid. 

Figure 2 shows a short assembly lan- 
guage procedure to do this. It takes a disk 
drive code in AL(0 — A, I = B, etc.) and 
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Logic Tech Logic 
MousbfP«nt 99 

Microsoft Mouse/Paint 119 
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returns AX equal to 0 if the drive is valid or 
to nonzero if the drive is invalid. Although 
the proeedure changes the default drive in 
the course of the routine, it restores the 
original default drive before e.xiting. 


The value of AL returned from function 
call OEh supposedly reflects the "total 
number of drives. ’ ' Disregard this. Under 
DOS 3.0 and later, it always returns at 
leasts. If you have the statement 


LASTDRIVE=Z 

in your CONFIG.SYS file, AL returns 26. 
Obviously, most of these drives will not be 
valid. 

COMM AND .COM uses a different 
method of determining if a drive is valid 
when you want to change the default drive 
from the DOS command level. COM- 
MAND. COM uses the more obscure inter- 
rupt 2lh function call 29h (Parse File- 
name). It .sets up a command line with the 
drive letter, makes the function call, and 
then checks the value ofAL.If AL is FFh, 
then the drive is not valid. 

Next, you have the problem with drive 
letters A: and B: when only one floppy 
diskette drive is installed in the system. 
Drives A: and B: are called "logical" 
drives that use the same "physical" 
drive — the single floppy disk drive. 

An ea.sy way to determine if the comput- 
er has one diskette drive (in which case A: 
andB: refer to the same drive) or more (in 
which case A : and B: are separate drives) 
is to use interrupt / Ih, the BIOS Equip- 
ment Check. (The BIOS interrupts are 
documented in separate IBM Technical 
Reference manuals for each member of the 
PC family.) This interrupt returns a bunch 
of information encoded in register AX. Bits 
7 and 6 ( the least significant bit being bit 0) 
indicate the number of diskette drives, 
where (X) is 1 ,01 is 2, 10 is 3, and II is 4. 

This assembler subroutine will return 
AX equal to the number of diskette drives: 

NumFloppies: Int llh 

MOV CX , 6 
Shr AX, CL 
And AX, 3 
Inc AX 
Ret 

DOS 3 .2 includes a device driver called 
DRIVER. SYS, which allows a user to cre- 
ate a logical drive that uses the same phys- 
ical drive as another drive letter. This is 
used primarily when installing a S'/z-inch 
diskette drive on an existing system. If you 
need to copy files from one S'/z-inch disk- 
ette to another, the best way to do it is to 
have two logical drives for the same physi- 
cal drive. DRIVER. SYS essentially allows 
you to do for other drives what DOS does 
automatically for a system that contains 
only a single floppy diskette drive. 


QJ[) 235 Santa Ana Court • Sunnyvale. CA 94086 

(408) 720-1942 • 1-800458-6200 CA • 1-800-6244920 US 

Hercules is a trademark of Hercules Computer Technology, Inc. 
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« Add $2.(X) for C.O.D. — All C.O 0. cosh or certified check only 

• Prices subject to change without notice. 

• Short shipments must be reported to US within 24 hours of receipt. 

• Non-defective goods must be returned with seals intoct within lOdoysof receipt 
for full refund. 

• Shipping costs will not be refunded 

• No returns accepted without RMA #. 

• No returns on non-defective hordwore. 

• Manogement reserves the right to charge up to 10% restocking fee 

« Shipping charge $3.00 per item in Coliformo; $4 00 per item elsewhere. This 
does not opply to bulk orders. Shipping costs for hordwore items will be 
higher. 

• Terms extended to Fortune 1,000 companies, government institutions, schools 
and universities. 


INQUIRIES ORDER ONLY: 

818 - 881-6096 800 - 225-8084 

6925 Conby Sireet, Suite #103, Reseda, California 91335 


fFRINOiOARB 


Newsroom Pro 

. . 79.00 

Certificate Maker 

...36,00 

fTWaiNO SOFTWARI 


Intelligent Backup 

S 80.00 

CUMMir 


Better Basic 

$155.00 

ITMANTBC 


Q&A 

$23500 

T/MAKIR 


Click Art Personol Publisher . 

$11500 

TURNOlHAll 


SQ2 

$ 58.00 

Note It . 

58.00 

UNISON WORLD 


Art Gollery 1 

$ 21.00 

ArtGolleryll 

24.00 

PrinIMosler 

32 00 

Newsmaster 

55.00 

WORDFtRFKT CORF. 


WardPerfect 

$215.00 

WordPerfect Library 

.. 64 00 

WOROnCN 


Quicksilver 

$325 00 

MS DOS Librones ... 

.52,00 

LAN File Server 

.7000 

DBXL 

. . . CALL 

xnox 


Venturo Desktop 

$640.00 

NJUUMMUII 


AMDIK 


310A 

$149.00 

AST (expansion cords) 


Rompoge AT 

.445 00 

Rompoge PC 

.260 00 

Six Pack 

165.00 

C. rrON (printers) 


C310 

CALL 

C315 

CALL 

FUJITSU 


PC. Holf Height Drive 

S 85 00 

HNICUIXS 


Grophics Plus 

.185.00 

IBM 


ProPrinfer 

$420.00 

ProPrinter XL 

650.00 

IMSI 


PC Mouse & Or. Holo II . . 

$105 00 

INTU 


Above Boord AT 128 

$375.00 

Above Board PC 64 

. 240.00 

Above Board PS 256 . 

34000 

8087 (IBM) 

115.00 

8087 (8 mhz.) 

. . 160.00 

80287 

185 00 

MICROSOFT 


Mouse (senol) 

$127.00 

Mouse (bus) .... 

120 00 

Moch 10 

285 00 

NIC 


1401 Multisync Monitor 

. $595 00 

FARADISI 


EGA Auto Switch 

$390 00 

FLUB 


The Herd Card 20 meg 

$71000 

FRACTKAL FfRIFHBUUJ 


Modem 12(X) (Infernol) 

$130.00 

Modem 1200 (Externol) 

.170.00 

Multifunction Cord 


w/1200 Modem 

. 300 00 

Complete System . 

160.00 

SIAOAn 


20 MB Herd Drive 


wAVd. Controller 

$445.00 

SWMADISIONS 


EGA Cord 

$390 00 

TOSHIBA 


321 

$465.00 

341 

. 750.00 

U.S. ROBOTICS 


Direct 1200 (ext.) 

•$125.00 

Direct 12(X) (int) 

110.00 

Direct 2400 (inf) 

195.00 

CAHtt 


6-ft. Modem Coble . . 

$ 15.00 

6-ft. Porallel Printer Coble . . 

...15.00 

Surge Protectors 

,..24.00 


CIRCLE 179 ON READER SERVICE CARD 



PRODUCTIVITY 


THE SCIENTIFIC WORD PROCESSOR 

THE ACKNOWLEDGED LEADER . . . 


"T^ is at the top of the 
heap in PC scientific 
word processing" 

"Editor's Choice" 

■Review of version 2. 1 in 
PC Magazine. Feb. 25. 1986 
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Actual scTMn and page <m«gM 


...IS EVEN BETTER 

We listen to our users. 

Version 2.2 is the unsurpassed 
WYSIWYG word processor 
they want. 


TCI SOFTWARE 

CALL: 800-874-2363 research, inc. 

11 90-B FOSTER ROAD • LAS CRUCES. NEW MEXICO 88001 • USA • (505)522-4600 • TELEX:31 7629 
E 533 ON READER SERVICE CARD 


Attention all FX80, FXlOO, JX, RX. & MX owners: 



You already own half of 
a great printer 


Dealer 

inquiries 

welcome 


Now for $79.95 you can own 
the rest. You see, today’s new dot 
matrix printers offer a lot more. 

Like an NLQ mode that makes 
their letters print almost as sharp 
as a daisy wheel. And font switch- 
ing at the touch of a button in over 
IM styles. But now, a Dots-Perfect 


upgrade kit will make your printer 
work like the new models in min- 
utes — at a fraction of their cost. 

And FX, JX and MX models will 
print the IBM character set, too 
So, call now and use your Visa, 
MasterCard, or AmerEx. Don't 
replace your printer, upgrade it! 


1 - 800 - 368-7737 

In California: 1-800-831-9772 


6 Sc (Dots-Perfe^ 

JfeDressalhaus 

837 E Alosta Ave, Glendora, CA 91740 TeL- (818) 914-5831 

An upgrade kit for EPSON FX, JX, RX, & MX printers 


Sample of /mb 
aterwnhaut i 1 
DotsPeriect 



CIRCLE 295 ON READER SERVICE CARD 


m PC TUTOR 


Fortunately, DOS 3.2 also includes an 
expanded lOCTL call (interrupt 21 h func- 
tion call 44h) that can help in providing 
your programs with this information. For 
example, when using this function call 
with AL equal to OEh, you can determine 
for each drive letter if another logical drive 
letter uses the same physical drive. You 
can also determine the last drive letter that 
was used to reference that physical drive. 

If a program attempts to use a logical 
drive that refers to a physical drive last ac- 
cessed with another logical drive letter, 
the message ‘ ‘Insert diskette for drive X: 
and strike any key when ready' ’ will splat- 


■ You can determine if 
another logical drive 
letter uses the same 
physical drive. 


ter across your screen. You can avoid this 
message by setting the drive using the 
lOCTL call with AL equal to OFh. 

The DOS 3.2 lOCTL call again comes 
to the rescue when you want to determine 
the "device parameters." These device 
parameters indicate the type of diskette 
drive installed (normal S'A-inch, high- 
density 5'A-inch. 3'/2- or 8-inch: fixed disk 
or tape drive), along with other informa- 
tion. You can get either the default drive 
parameters or the drive parameters that 
apply to the disk currently in the drive (if, 
for instance, there is a 360K floppy in a 
1 .2-megabyte diskette drive). 

Thus, if you warn to upgrade all your 
machines to DOS 3.2, you'll probably be 
in good shape with this expanded lOCTL 
function call. It's only in DOS 3.2 that suf- 
ficient information is available (and docu- 
mented) to allow your programs to deter- 
mine disk drive configurations. 


ASK THE TUTOR 

The PC Tutor solves praetical problems 
and explains points of general interest. To 
see your questions answered here, drop a 
line to PC Tutor, PC Magazine, One Park 
Avenue, New York, NY 10016 GH 
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PC Magazine's Dircct Marketing 

Connection 


and Services 


For many of you, mail order is your primary means 
of purchasing PC products and services. 

In fact, in recent interviews with our 
subscribers, we learned that 70% 
bought PC products and services 
through direct marketing channels 
during the past year.* 

You buy direct because "it’s con- 
f " venient, because you know 
'I exactly what you want and 

clon’t need any 
hand-holding. 



The following 
special section, 

PC Magazine's Direct 
Marketing Connection, 
is what you've been 
demanding. It connects 
you with the direct mar 
keters who are anxious to 
please you. By having them all 
in one place, you can quickly zero 
in on the products you need from the 
vendors you want to buy through. 

•Sliirch Study, July 1986 


i^rlington C>mputer Product/ give/ you the 
be/t price/ on IBffl PC/. . . 

N r 


IBM XT 

1 Drive. 640K. 20 MB Hard Disk 
Monochrome Monitor Color Monitor 

$7695 $7895 

XT 286 (6 MHZ) 

1 Drive, 51 2K, 20 MB Hard Disk 
Monochrome Monitor Color Monitor 

$2775 $2975 




IBM AT 

1.2 Floppy. 512K, 20 MB Hard Disk 
Monochrome Monitor Color Monitor 

$2895 $3095 

AT 339 (8 MHZ) 

1.2 Floppy, 512K. 30 MB Hard Disk 
Enchanced Keyboard 

$4749 


.and COMPAQ too! 


COMPAQ PORTABLE 


2 Drives. 256K 

$1595 


1 Drive, 256K. 20 MB 

$1999 


COMPAQ DESK PRO 


1 Drive. 640K. 20 MB. Green or Amber Monitor 

$2195 


COMPAQ 286 


DESKTOP — 1 Drive. 640K. 30 MB, Monitor 

$3775 

PORTABLE II MODEL IV — 1 Drive. 640K, 20 MB 

$3595 


DRIVES & TAPES 


360K Floppy for PC 

. $99 

20 MB Backup for XT 

. . $479 

360K Floppy for AT 

. $115 

20 MB Backup for AT 

. . $489 

360K Floppy for COMPAQ . . . . 

.. $99 

Plus Hard Card 

, . $659 

10 MB Backup for XT 

. $389 



EVEREX 


SEAGATE 


60 MB Backup for AT 


10 MB Kit for XT (Model 213) 

. . $369 

Internal 

. $739 

20 MB Kit for XT (Model 225) 

. . $369 

External 

. $899 

30 MB Kit for XT (Model 238) 

. . $449 



30 MB for AT (Model 4038) . . . 

. . $569 



40 MB for AT (Model 4051) 


IOMEGA 


w/software 

. . $699 

10 +- 10 Bernoulli w/Controller 

$1875 

80 MB for AT 

. $1025 

20 + 20 Bernoulli w/Controller 

$2425 




BOARDS 

Hercules Color Card $145 

Hercules Graphics Card . . . $179 
Hercules Graphics Plus — $189 

Sigma Color 400 $395 

STB EGA Plus $269 

Paradise Autoswitch $355 

Quad EGA $339 

Orchid Turbo EGA $599 

Everex EGA $249 

Everex Edge $219 

Everex Magicard w/384K . . $159 
AST 6 Pack Prem. w/512K . $339 

AST Advantage $339 

AST Rampage PC W/256K . $259 
AST Rampage AT w/512K . $409 

Orchid Tiny Turbo $439 

Intel Above Board PC $269 

Intel Above Board PC P/S . $299 

Intel Above Baord AT $359 

Intel Above Board AT P/S . $399 
Irma Board $739 

MODEMS 

Hayes 1200 $359 

Hayes 1200B w/Software . . $335 

Hayes 2400 $559 

Hayes 2400B $499 

Everex 300/1200 w/Soft. ... $119 


★ ISSUE HIGHLIGHTS ★ 


AST 6 PACK 
PLUS 384K 

$189 

AST 

RAMPAGE AT 
W/2MB 

$539 

PARADISE 

AUTOSWITCH 

V $355 


HAYES 1200B 
w/sorrwARE 
$335 

EVEREX 300/1200 
MODEM 
W/SOFTWARE 

$119 


EPSON FX286E 
PRINTER 

$499 

EPSON 
LQ 1000 
PRINTER 

$659 


NEC MULTISYNC SEAGATE 20MB 
MONITOR HARD DISK KIT 

$569 


$369 J 


SOFTWARE 


Lotus 123 $319 D Base III Plus $399 

Symphony $429 R Base System V $389 

Word Perfect 4.2 . $205 Volkswriter III $145 

Wordstar 2000+ . . $279 Smartcom $79 

Multimate Adv $285 Crosstalk $99 

Microsoft Word . . $259 Norton Utilities $59 

Framework $399 Managing Your Money $99 


CHIPS 


64K Ram Chips 9 FOR $11 

256K Chips Each $2.75 

8087-3/8087-2 $109/$149 

80287/80287-8MHZ $175/$269 


PRINTERS 



EPSON 


LX 86 ... . 

$225 LQ 1000. 

. $659 

FX 86E . . . 

$349 LQ 2500. 

$1025 

FX 286E.. 

$499 EX 600 . . 

. $449 

LQ 800 .. . 

$499 EX 1000. 

. $589 


OKIDATA 


192 Plus - 


. $339 

193 Plus . 


. $509 

292 w/Module 

. $549 

293 w/Module 

. $619 

Pacemark 

TOSHIBA 

$1749 

321 

$469 351 

. $959 


NEC 


P6 

$459 P5XI 

$1150 

3550 

$795 P7 

. $639 


IBM 


Proprinter 


. $399 

Proprinter XL 

. $549 


HEWLETT-PACKARD 

Laserjet $2295 

Laserjet Plus $3050 

SILVER-REED 

EXP800 $669 


Alington 

C>mputer 


450 E. HIGGINS ROAD 
ELK GROVE VILLAGE 
IL 60007 


roduct/ Jnc. 



FOR ORDERS S SYSTEMS QUOTES: 


800 - 548-5105 

FOR INFORMAflON AND ILLINOIS CALL 312/228-6333 


Prices and Availability Subject To Change Without Notice 











AuMfko/ choke ond i^rlin 9 ton 0>niputer 
'Product/ choke i/ EPSON” 


It’s not hard to 
understand why. Care In 
design, engineering and 
manufacturing have 
made Epson an Industry 
leader and the Industry 
standard. And to back 
their reputation, a one 
year warranty stands 
behind every Epson 
product. 


EPSON 


Number one. 
And built like it. 



• 300 CPS printhead speed in draft mode (Elite 12 CPI) 

• 54 CPS printhead speed (EX-800) or 60 CPS printhead speed (EX-1000) in NLQ mode 

• Push button front control panel for 8 different typestyles 

• Automatic sheet load 

• 6K internal buffer stores up to 4 pages of data 

• Bidirectional printir>g 

• Built in tractor feed 

• Color Option Kit adds color to text and graphics 


FX-286E"“ 

136 col. 



• 240 CPS printhead speed in draft mode (Elite 12 CPI) 

• 48 CPS Printhead speed in NLQ Mode (Elite 12 CPI) 

• Single stroke selection of NLQ/Draft mc^es; normal/condensed print modes 

• Bidirectional NLQ printing 

• Automatic sheet load function 

• Built in tractor 

• 8K buffer stores up to four pages of data 

• 2 NLQ font styles 

• IBM proprinter emulation 


LQ-800^“ 

• New smaller wire 
diameter 24 pin 
printhead produces 
elegant output 

• Prints bidirectionally at a 
fast 180 CPS printhead speed 
in draft mode; 60 CPS printhead 
speed in Letter Quality mode 

• Easy front panel fingertip selection of draft or Letter 
Quality print modes 

• Optional identity Module and font modules plug in for 
software compatability and a custom printed look 

• Built-in serial and parallel interfaces for maximum 
hardward capability 

• Standard 7K buffer allows you to use your computer while 
printing 



LQ-1000”* 

• Speed and Letter 
Quality output are \ 
yours with this 136 
column. 24 pin dot 
matrix printer 

• Prints 180 CPS 
printhead speed in draft 
mode; or 60 CPS in Letter 
Quality mode 

• Front panel fingertip selection of Letter 
Quality or draft mode 

• Identity Modules let you choose between Extended Epson. 
IBM 5152 Graphics or Diablo 630 codes 

• Standard 7K buffer allows you to use your computer while 
printing continues 



Alingkon 

Call: 800 - 548-5105 

&mputer 

in Illinois 1-312-228-6333 

Product/ Jnc. 

450 E. HIGGINS ROAD 

ELK GROVE VILLAGE, IL 60007 

Corporate P.O.’s welcome 




IBM XT 

Irom S1599 


IBM AT 

from S2399 


OKiOATA 

192 PLUS S349 

193 PLUS 499 


COMPAQ 

PORTABLES 

from $1599 


COMPAQ 

DESKTOPS 

from $1599 


HAYES 

1200B w/sw $319 

1200 EkI 349 




TOSHIBA 
Til 00+ 

BEST Prtce 


TOSHIBA 

T3100 

BEST Price 


SONY MULTISCAN 
+ ATI EGA WONDER with 
Cable $859 


COMPUTER 

STATIONS 


EASY TO 
ASSEMBLE 


starting at 


. $199 


TOSHIBA 

321 $449 

341 E 699 


FAX 

MACHINES 

Porta Fa> S599 

Canon FaxPhona . . 1799 
AT4T3510D 1999 

Sharp Call 


BEST BUY: 40 Mb Tape Backup 
Complete with software & instructions. 
Uses floppy controller. 40 Mb on DC 2000 
mini cartridge. 25 IPS(XT) & 50IPS(AT). 
Easy front loading. 

Alloy $499 EZ-40 $449 


DC 2000 
40 Mb Cartridge 

Untormattvd S?0 
Formtticd 25 

Formatted A Carllfitd 
by Indapandani laba of 
ISC 30 


Canon 

PERSONAL COPIERS 

PC-3 $599 

PC-5 699 

PC-20 799 

PC-25 899 


PRINTERS 


DRIVES 


MONITORS 


DISPLAY CARDS 


ALPS ALO 218 $499 

ALQ 224 599 

ALO 314 749 

ALO 324 799 

BROTHER HR- 10 Portable ... 299 

HR-20 Daisy Wheel 449 

M-1409 Dot Matrix 429 

M-1509Dot Matrix 499 

M-1709 Dot Matrix 599 

Twmriter 5 Oot/Daisy 999 

CANON Bubble Jet BJ-80 . 399 

ink Jet Color Pj-1080 .499 

CITIZEN MSP 10 259 

MSP 15 369 

MSP 20 309 

MSP 25 469 

OICONIX 150 349 

EPSON FX-SS 349 

FX-286 469 

EX-800 459 

EX-1000 649 

LO-800 499 

LQ-1000 609 

LO-2500 999 

IBM Pro Printer 399 

Pro Printer XL 599 

Quite Writer II 1299 

JUKI 6100 Par 419 

6300 Par 739 

5510 Color 429 

NEC P660 449 

P760 619 

P560 999 

3550Spinwriter 779 

Bi-Oi Tractor for P6 160 

8i-Di Tractor 3500 8800 210 

OKIOATA 192 Plus 349 

193 Plus 499 

292 E 599 

293 E 759 

294 1199 

Tractors lor above 60 

Cut Sheet Feeds for above 290 

PANASONIC 1092 299 

1592 419 

KXP3151 CALL 

TOSHIBA 321 449 

New 341 E 699 

P/C BQQ 

New 351 P S Model 'i299 

351 P ’S Color 1399 

Tractor 321 tOO 

Bi-Di Tractor 341/351 190 

Cut Sheet Feed 341/351 290 

KENSINGTON Printer Stand ... 20 
With Printer Purchase 10 

LASER PRINTERS 

CANON Laser LBP8A1 $1999 

Laser LBP8A2 2999 

CIE Lips 10 w/Staner Kit 2999 

H-P Laser Jet Plus 2949 

Laser Jet 500 + 3999 

KYOCERA Laser CALL 

OKIOATA Laserline6 1799 

QMS KISS Laser 1949 

QUADLASER LS1000 CALL 

New Quadlaser-LSIlOO SAVE 

TOSHIBA PageLaser 12 CALL 


FUJITSU 360k / Ht Floppy ... $89 

TEAC 360k 7 Ht Floppy 89 

TOSHIBA 360k . Ht Floppy . . . 89 

CORE 20 Mb Int (AT) 1199 

30 Mb Int (AT) 1299 

40 Mb Int (AT) 1399 

72 Mb Int (AT) 2599 

IOMEGA Bernoulli 10+10 ... 1899 

Bernoulli Box 20 1799 

Bernoulli Box 20+ 20 2299 

Bernoulli Box Plus 3899 

MOUNTAIN DnveCard 20 Mb . 549 

DriveCard 30 Mb 599 

PLUS HardCard 10 Mb 499 

Hard Card 20 Mb 649 

PRIAM 40 Mb Int (AT) 999 

40 Mb Int w/Cdn|roller 1199 

60 Mb Int (AT) 1299 

60 MB Int w/Controller 1499 

SEAGATE 10 Mb Int . Ht ... 339 

20 Mb Int . Ht w/Cont 349 

30 Mb Int . Ht w/Cont 449 

20 Mb Full Ht (AT) 499 

30 Mb Full Ht (AT) 599 

40 Mb Full Ht (AT) 749 

40 Mb Half Ht (AT) 799 

80 Mb Full Ht (AT) 1199 

BACKUP 

CORE 60 Mb Ext $1499 

EVEREX 20 Mb Int 599 

Excel Stream 60 Mb Int 749 

Excel Stream 60 Mb Ext 849 

GENOA 20 Mb Int 729 

20 Mb Ext 869 

45-60 Mb Int 799 

45-60 Mb Ext 999 

IRWIN 10 Mb Int 449 

20 Mb Int 549 

SYSGEN Image 20 Mb Int 549 

Image 20 Mb Ext 599 

TECMAR QIC 60 AT 1199 

MULTI-FUNCTION 

CARDS 

AST Sixpack Premium 512k .. $349 

Rampage 256 k 299 

Rampage AT 5l2k 449 

Rampage EGA AT 799 

INTEL Above Board PC 64k . 249 

Above Board PS 64k 299 

Above Board AT I28k 399 

Above Board PS/AT I28k 449 

ORCHID Tiny Turbo 286 429 

PCiurbo 286E w/IMb 729 

New Jet 386 CALL 

CHIPS ETC 

64K RAM Set of 9 $10 

2S6K RAM Set of 9 30 

8087-3 PC/XT 5 Mhz 105 

8087-2 PC/XT 8 Mhz 139 

80287-3 AT 6 Mhz 165 

80287-8 AT 8 Mhz 259 


AMDEK 310A Amber 

Color 600 

Color 722 

Color 730 


. $149 
. 399 
. 499 
. 599 


HITACHI 1216 449 

1455 579 

3719 w Controller 2999 

4615 w/Controller 3999 

4619 w/Controller 4999 

IBM Color 549 

Enhanced Color Display 699 

MDS Genius VHR Full Pg Display 

w’Controller CALL 

MITSUBISHI XC-1409 349 

XC-1410 499 

XC-1430 539 

New FHF Series CALL 

NEC Multisync 559 

PGS MAX-t2 159 

HX-12 399 

HX-12E 469 

SR- 12 559 

SR-12P 699 

SONY TV'Monilor 131 tCR 399 

Muthscan 1302 CALL 

TAXAN t2lG ' 122A 149 

Color 620 399 

Color 630 449 

Color 640 519 

Color 650 599 

Color 760 - 14 549 

THOMPSON Color 299 

MODEMS 

ANCHOR Express 1200 Ext . . $199 

Lightening 2400 Int w/so<t 299 

Lightening 2400 Ext 309 

EVEREX 1200B w/software ... 109 

NEW 2400B w'soflware CALL 

HAYES 1200B w/smartcom II . 319 

1200 Ext 349 

24008 w/smaricomll 549 

2400 Ext 569 

Smaricom II 99 

OKIOATA Okitel 1200 Ext ... 299 

PRENTICE POPCOM 1200 Int 249 

POPCOM 1200 Ext 199 

POPCOM Int W/PFS Access , . 299 

POPCOM Ext w/PFS Access . . 299 

PRACTICAL PERIPH 1200 int 129 

1200 Ext 149 

Multifunction 1200 249 

PROMETHEUS 12006 w/soft . 209 

Promodem 1200 Ext 269 

Promodem 2400 Ext 369 

TOSHIBA 1200B for T1100+ .299 

VENTEL 1200 Plus Ext 339 

1200 '■» Card w/Crosstalk 339 

2400 . Card w/Crosstalk 439 

2400 Plus Ext 439 

US ROBOTICS Courier 1200 . 199 

Courier 2400 399 

MicroHnk 1200 Int 249 

Microlink 2400 Int 399 


POLICY; MinordeF$i00 PricesAav«iiatHiitysut>)ecttocnange Snipping criarges vary Prices redeci 
Oiscownt for a^ance paymeni Personai/company cneexs laxe 3 weeXsIociaar Add SSIor COD or 
Credit Cards COO requires casn or casnier cnecX No showroom demon$iratior>s or waix in sales 
Call lor open acci PO srequiremenisandspeciai puces All sales Imai Retusedsnipmenissupjeetto 
20s ctiargeiMin SSO) Not responsipie lor compatibility 

FOR ADVANCE PAYMENT OR PICKUP. PLEASC CALL FIRST FOR WORKORDER A 


ATI EGA Wonder $299 

EVEREX The Edge 249 

GENOA Spectrum 'j Card 199 

Spectrum Plus 269 

Spectrum EGA 349 

HERCULES Color 159 

Graphics Card 199 

Graphics Card Plus 199 

NEC Multisync GB-1 CALL 

NSi LOGIC EPIC EGA 229 

EPIC EGA . Card 249 

SMART EGA 279 

ORCHID EGA 269 

TurboEGA 569 

TurboPGA 999 

PARADISE AutoSwitch EGA . . 359 

OUAORAM QuadEGA+ 349 

Quad EGA ProSync 399 

SIGMA EGA 349 

Turbo EGA 599 

SIGMA 400 Hi. LOW Or Med . . 429 

Turbo 400 599 

STB Chauffer 219 

EGA Plus 299 

VIOEO-7 vega 299 

Vega Delux 359 

ZUCKERBOARO Color 109 

Zuckerboard Monographics . . . 149 

POWER 

COMPUTER ACCESSORIES P2$89 

P15 Power Director 99 

CURTIS Command Center 79 

OATASHIELD 125 Power Center 89 

150 Power Center 119 

300 Watts Backup 349 

350 Turbo Backup 429 

500 Watts Backup 549 

800 Watts Backup 599 

KENSINGTON Masterpiece .... 89 

Masterpiece Plus 119 

NEW Masterpiece Remote 149 

NETWORK Power Mouse 119 

MICROCOMPUTER ACCESSORIES 

Static Clear w/LCD Display 20 

Surge Protector Power Strip ... 35 

MicroConsole 169 

MINUTEMAN 250 Watts Backup 299 

300 Watts Backup 469 

500 Watts Backup 599 

1000 Watts Backup 1199 

KEYBOARD/MOUSE 

IBM PC Original Keyboard . . . $149 
KEYTRONIC 5151 Deluxe ....159 

5153 w/Touch Pad 259 

Keyboard Extension Cable 10 

IMSI Optimouse 99 

MICROSOFT Mouse (Bus) .... 109 

Serial Version 119 

MOUSE SYSTEMS PC Mouse . 129 
New Bus Plus Model CALL 

SYSTEMS 

Custom Configurations 

Bum-in & Testing 


AMEX DISCQVER MC VISA 


MICROBEST 714-897-2100 


12605 HOOVER STREET. GARDEN GROVE. CA 92641 


PLEASE REFER TO AD # PC 788 



OM 


XEROX* 6064 PERSONAL COMPUTER 




Xf»K*». S en4 co You Con Count On! K 

you're considering an IBM^-compatible, 
don't be misled by price alone! The system 
we are offering is a complete system. ..very 
easy to hook up and use... and very afford- 
able. But more than that, each system we sell 
is backed by Xerox^ service and support 
When you buy this system, your name and 
computer's serial number is automatically 
registered with Xerox®. Should you need 
service or advice, a network of over 150 
service centers stands ready to help you. 
Before you buy. ..compare! Xerox® is your 
best value! Check all these features: 

e IBM^-PC/XT Compatibility. 

® 256KB Memory Futures an 8MHz Intel 
8086-2 Microprocessor for Faster Speed, 
Less Waiting Time. 

e TWo SVi" Floppy Disk Drives, 360K Each, 
e Seven Expansion Slots. Pius a Serial Port 
for Communications or Printer, and 
Parallel Printer Port 

• High-Resolution 640 x 400 Pixels 
Monochrome Monitor, with 12" Diagonal 
Non-Glare Screen. Swivel and Tilt Base. 

e Standard 83- Key PC Keyboard with 
Mouse Interface (Mouse Not Included.) 

• Comes with ScreenMate” a User 
Friendly Guide to the Functions of the 
MS^-DOS Operating System. 
ScreenMate'* is Menu Driven... No Need 
to Remember Complicated Commands! 


Lets You Select from a Menu and 
Provides Clear On-Line Instructions If 
You're Ckmfused About Your Next Step. 

Complete Tutorial Software and 
Manuals Includod; 

• “Getting Started" Booklet. 


e Four Reference Guides, 
e Four Software Programs: Two X-Cer" 
Training Disks, Two Diagnostic Disks, 
QW~-BASIC Interpreter, and MS”*- 
DOS/ScreenMate'" Operator’s Guide, 
e Twenty Blank Disks. 


Over ISO Service Centers Nationely. 
Menufactiirer'e Limited SCL^Day Warranty on F^rtVLabor. 

urtPrtc ^ 2224.80 

PricMlAtOnly 


1 rarxa/ uDor. 

$999 


item H-1779-7129-232 Shipping, handKng: $49.00 ea. 


Memory Expansion Board for Xerox® 6064 Us«-^24i9 00 

Personal Computer Expands the memory to 640K. * ^ i ^ 

Priced At Aw 

Item H-1779-7128-978 Shipping, handling: $3.50 ea. 

XEROX* OcfunMaU** Mid tw M^nMying numbtrt harUn ara aadamaifca el Xarer* CecperaVon. 

IBM**, IBM'* PC, and PC’*>OOS ara Vadamarka el InlamaSenal Bualnaai Machinaa CofperaSoa 
M8'*.D08 It a Vadamafk el MlcrxiaoW C wp et a llen. 


Toll-Free: 1 - 800 - 328-0609 ^ 


PLEASE PRINT CLEARLY 


XEROX® . . . TTiey Set tfie Standards! 


For over 20 years Xerox® has been the world 
leader in office products and copying 
equipment They have set standards that 
others can only imitate. The Xerox® 6064 
Personal Computer was designed to meet 
the demands of business, professional, and 
personal computing today, and into the 
futurel We are proud to offer this complete 
Xerox® System at a remarkably LOW pricel 
Compare for yourself. . . then buy your Xerox® 
6064 from C.O.M.a! 


Out tlw Xsrox® Advantacsl The Xerox® 
PC offers you the advantage of running IBM'* 
compatible MS^-DOS, so you can run the 
hundreds of business and professional soft- 
ware programs available today! And the 
Xerox® PC is easy to use! It's designed to get 
you up and running as quickly as possible 
widi computer-aided instruction aruj supe- 
rior documerrtation covering all aspects of 
personal computing. 


SEND TO: ltemH-1779 

C.O.M.B. Direct Marketing Corp. 

1405 Xenkjm Lane N/MInneapotia. MN 55441-44S4 

Send Xerox’' Personal Coniputer(8) Item H-1779-7129-232 at $999 

each, plus $49 each for ship, handling. 

Send Xerox* Memory Expansion Board(s) Item H-1779-7128-978 at 

$1 29 each, plus $3.50 each tor ship, handling. 

(Minnesota residents add 6% sales tax. Sorry, no C.0.0. orders.) 

□ My check or money order is enclosed. (No delays in processing 
orders paid by check.) 

Charge: □ VISA* □ MasterCard^ □ Discover^ □ American Express* 
AccL No. Exp, —I — 


Name 

Address 

City 

State - , 21P 

Phone ! ^ 

Sign Here-. 

SUM oulsM* tie 4S conSguow sUIm ere Mbied to opoctal condNiono. 
PtooM cal or wrUo to ktoilrt. 
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COMPUTER DISCOUNT WAREHOUSE 


WHY PAY 
RETAIL? 

Nobody Setts 
for less 



.... 

IBM XT \ 

W/2S6K 1 DRIVE $1038.90 

W/256K 1 FLOPPY. 20 MEG $1398.90 

W/256K 1 FLOPPY. 30 MEG $1554.90 

IBM AT 

W/256K 1.2 MEG FLOPPY $2199.40 

W/512K 30 MEG $2989.84 

Mon>(i>r « moruio« aowot card additional 



PORTABLE 

2 DRIVE 2S6K $1543.69 

1 DRIVE. 1 20 MEG $1949.90 

PORTABLE II MODEL II $2099^0 

PORTABLE II MODEL IV $3179.30 

286$ • 386$ • PORTABLE II > DESK PR0$ 
ALL IN STOCK 

CALL FOR LOWEST CUSTOM QUOTES 

TM— RegiSlerod iraOomark o( IBM and COMPAQ 


HARDWARE, SOFTWARE & PERIPHERALS AT DI$C 0 (fNT PRICES 


V? SPECIALS 

AT&T 6300 W/128K 1 drive S12MJ1 

AT&T 6300 W/256K 2 drives 1420.24 

nv im ml2m 1 nep^. n meo 1S4123 
AJ&T 6300 W/256K 1 floppy 30 meg . 1698.14 
AH AT&ft Include monitor, k^boaril and DOS 
Panasonic 

BUSINESS PARTNER SPECIALS 
PANASONIC FX 600F1 512K 1 floppy . . S789.90 
PANASONIC FX-600HD20 512K 

1 floppy, 20 meg 1219.75 

PANASONIC FX-800F1 512K. 

1 floppy AT compatible 1499.60 

PANASONIC FX-800HD30 5l2K 

1 Horn 30 meg 2149.20 

TOSHIBA SPECIALS 

TOSHIBA 1100 Plus S16538S 

TOSHIBA 3 100 2995.95 

gnyffM SPECIAL 
2 Drive PortsWe HIM PC ComMIMoMN STOCK 
WYSE PC/AT SPECIALS 

WYSE PC 1 drive SM9.68 

WYSE PC 1 drive 40 meg 1672.70 

WYSE AT CompaliPle 640K 1749.77 

WYSE AT Compatible 640K 20 meg fiard. 2097.65 
cotmta"* SPECIALS 
COMPAQ portable W/256K 2 floppies S1543.H 
COMPAQ portable « / 2&6K 20 meg 1949.90 
COMPAQ DeskPro w/ 126K 1 floppy ... 1299.96 
COMPAQ DeskPro w/256K 2 floppies ... 1354.26 
COMPAQ OeskPro w / &40K 20 meg bard drive 1699.96 

COMPAQ DeskPro W/640K 30 meg 2189.50 

COMPAQ Portable 11 Model II 2099.30 

COMPAQ Portable II Model IV 3179.30 

COMPAQ Portable III 20 meg NEW MODEL 

COMPAQ Portable III 40 meg . . . Cali for Price 
COMPAQ ' 216 ' OesbPre. 2S6K 1 Hoppy 215060 
COMPAQ 286 OeskPro w / 30 meg . . 2995.30 
COMPAQ 286 DeskPro w/ 30 meg 

512K lape 3578.60 

COMPAQ -286" Portable 640K 20M . . 3860.30 

COMPAQ 386 DeskPro 40 Meg 4679.28 

COMPAQ 386 OeskPro 70 Meg 5255.28 

COMPAQ 386' DeskPre 130 Meg 6335 82 

IBM SPECIALS 

IBM XT W/2S6K 1 drive S103I.90 

IBM XT W/256K 2 drives 1153.90 

IBM XT W/256K 1 floppy and 20 meg 1396.90 
IBM XT W/256K 1 floppy and 30 meg . . 1554.90 
IBM XT W/2S6K 1 floppy and 40 meg 1679.90 
IBM XT Model 286 1 fiODpy and 20 meg . IN STOCK 

IBM AT’“ SPECIALS 
IIM AT W/256K 1.2 mag tleppy 6219940 

IBM AT W/512K 30 meg hard drive . . . 2989.64 
IBM AT w / 512K 40 meg hard drive . . 3098.55 
IBM AT W/512K 70 meg bard drive 3459.95 
IBM AT Model 339 399595 

Other Computers Available Upon Request 


KIMTRON 

14 Green or Amber w ' AT keyboard $449.07 

WYSE 

WY'SO 14 emulates ADOS and leievideo. $429.44 
WY-85 14 emulates DEC and VT-200 .. 459.10 


DRIVES FOR ATs 4 286a 


MINISCRIBE 48 meg 2tms 
PRIAM 40 meg hara dtek 

PRIAM 60 meg hard disk 


PfllAbl 130 mea Hard disk . 2240 40 

SEAGME 4038 30 meg hard disk 5S9JQ 

SEAGATE 4051 40 meg hard disk 649J0 

SEAGATE 4096 80 meg bird disk 959.59 

360K floppy drive 110.12 

CITIZEN 1200 . . S184.05 

CITIZEN MSP18/MSP20 275.28/334 92 

EPSON LX 86 60 Col 100 CPS NLO STD . . .199.99 


EPSON SPECIALS FOR TNE MONTH 
EPSON EX8BB/EX1000 44910/59860 


EPSON FX 86 379.M 

EPSON FX 286E 539.15 

EPSON LQ 600/LQ 1000 499.22/699.55 

EPSON LO 2500 101844 

EPSON COMREX 4281 132 Cel 420 CPS 59900 

IBM Pro Printer 429.40 

IBM Pro Printer XL 542.67 

NEC Color P6/ColOf P7 539.74/709.12 

NEC elf 350 387^6 

NEC P6 60 col 449 22 

NEC P7 13B cel 2t« cas 615 35 

NEC P5 136 col 290 cps 999.67 

NEC P5XL 102752 

NEC P9XL IN STOCK 

NEC 3550 Spimvriter 797.12 

NEC 8850 Spimvriter 1127.65 

OKI okimale 20 117.72 

OKI ML 182 23450 

OKI ML 192 Plus / 193 Plus . . 34450 / 519.40 
OKI ML 292 Ptus/293 Plus 424.44/547.55 

PANA^IC 10801 219 15 

‘ ‘ - 

359.40 
433.44 
.517.44 
26452 
409.52 
468.25 
.569.86 
. .979.99 


INTERFACE CARDS ft 
MULTI FUNCTION CAROS 


PANASONIC I092i 

PANASONIC 1592 

PANASONIC 1595 

PANASONIC 3131 

PANASONIC 3151 

TOSHIBA P321 

TOSHIBA P341E 

TOSHIBA P351 S/P Model 2 

AST Laeer Pnater 

CORONA Laser Pnniei 

H-P Laser Jet Printer 

H-P Laser Jet Plus 

H P Laser Jet 500 Plus . 

QUAD User LS1101 . 


HEWLETT PACKARD MP744CIA SAVE 

HEWLEH PACKARD HP7475A IN STOCK 

HOUSTON INSTRUMENTS DMP-42 2355.93 

HOUSTON INSTRUMENTS DMP-52 3356.93 

HOUSTON INSTRUMENTS OMP-52MP 3767.70 

HOUSTON INSTRUMENTS OMP-56 4288.43 


FLOMFIEt, DRIVES $ TAREt 


1/2 height floppy drive S99.00 

IBM Logo Full Height Drive. 109.73 

MINISCRIIE 20 meg 1/2 beigm w/CMl. 33914 
MINISCRIBE 30 meg 1/2 height w'RLL .399.95 
SEAGATE 20 meg 1/2 height hard drrve .349.00 
SEAGATE 30 meg full height w/conirol<et 549.00 
SEAGATE 30 meg 1/2 belghi w/RLL 429 72 

Genoa 20 meg internal lape 57455 

GENOA 20 meg external lape 536.02 

GENOA 60 meg internal lape . . . 734.60 

GENOA 60 meg external tape 895.10 

IOMEGA BERNOULLI lOi-lO .. New Lower Price 
IOMEGA BERNOULLI 28 < 28 New Lower Price 

IRWIN 10 meg tape backup 34934 

IRWIN 20 M & 40 M Internal Tape SAVE 

MINISCRIBE 30 meg Plasbcard S489.96 

MAYNARD 20 meg 575.40 

MOUNTAIN 20 meg/ 30 meg... .488.60/55912 

PLUS DEVELOPMENT 20 meg 649.40 

WESTERN DIGITAL 10 and » meg . . . CALL 

m 

APPARAT 64/384K w/ClOCk $9959 

AST 6 pack with 64K C/S/P expands to 384K 166.24 

AST Premium 6 pack 512K 364.25 

A^ Premium Advantage for AT 448.45 

AST Advantage for AT expands to 3 meg . 34^ 
INTEL PC Aboveboerd ter W/54K 24960 

INTEL PC Abov^xiard with par & ser . . .Z79M 
INTEL AT Aboveboard w/ 128K 36824 

INTEL K Abovehnard with oar & ser . 398.60 
LASER I/O w/|ei . Uf . game eiMk. 384K 99 99 

ORCHID Tiny Turbo 399.45 

QUAD AT expands lo 2 Meg 325.43 

OUAORAM SHver Qued expends w 384K 
1 per . 2 ter. 1 game, clock w/QK 119.60 

AMDEK 31QA/410A S13999/154.95 

COMPAQ monochrome monitor 

(green or amber) 188.45 

IBM monochrome monitor 21954 

PCS MAX 12E amber color 167.40 

PACKARD BELL Green er Amber 89.95 

TAXAN 123 Green/ 124 Amber . 11950/12455 

PACKARD BELL color card w/p S 99.00 

PACKARD BELL moiiographict card w/p 99.00 
GENOA Spectrum (color monographic w/p)1697S 

HERCULES color card w/p 144.16 

HERCULES monographiCS plus w/p 17954 

STB CHAUFFEUR HT w/p 19950 

TAXAN MONOGRAPHIC w/p 99.00 

AMDEK color 600 (Hi Res RGB) S399.97 

AMDEK color 722 48978 

IBM color monitor 528.77 

MAGNAVOX 14- RGB 640 X 200 28900 

PGS HX 12 Hi-Resoluhon RGB 41232 

TAXAN 635/650 397.90/46990 

TAXAN 720 3M.24 


N.'I!U.'IJJ.M.MJIIU I.'.M;IU.H 

COMPAQ enhanced graphics monitor . . $584.14 

IBM enhanced graphics monitor 6^41 

NEC MuHitvnc 589 04 

NEC APC IV Color Monitor 57550 

PGS HX-12E Hi-Resolution RGB 48832 

SONY MULTISCAN SAVE 

TAXAN 718 New EGA Model 47780 

TAXAN 770U 53940 


ENHANCED GRAPHICS 
ADAPTER CAROS 


GENOA Spectra EGA 258K w/p 

294 10 

IBM Enhanced Graphics Adapter 

39996 

NEC GB-I 640x480 

396.41 

PARADISE Atrte Switch EGA 

33910 

OUAORAM EGA Card 

31910 

QUAD Prosync 

35990 

ORCHID EGA Card 

32994 

TAXAN Auto Switch EGA Card . . 

29999 

VIDEO 7 Veaa Deluu .... 

36978 


MODEMS, COMMUNICATIONS 
A EMULATIONS 


ASI 12006 (Hayes Compat I . . 
AST 5251-11 PIUS/525M2 ... 
EVEREX 12006 

EVEREX 24(»8 

HAYES Transet 1000 128K . , . 
HAYES 1200 

$114.10 

639.04/50850 

109.90 

199.50 

274.10 

392.08 

HAYES 2400 

57550 

HAYES 24888 

48916 

IRMA 3278/79 Courier 

734.60 

US ROBOTICS All Models .... 

SAVE 


VENTEL Alt Models. 


4164 |64K) 9 Chip set. . . . $998 

t28K piggy backs for AT 4.94 

Nine (Jhip Set (complete sell 3450 

8087-2 (tor COMPAQ OeskProi 15433 

8017-3 (lor PC/XT/COMPAQ portable) 121.50 

60287-6 (tor AT and AT Compatible) 169^ 

80287-8/80287-10 29755 / 33925 

41256K I256K) 9 chip set 2912 

COMPAQ 388 1 meg upgrade 22953 

A-B Swiicbing Box (pat. or teriei) $4980 

BASF D/S 0/0 1250 

BASF 35 - Disk for MACINTOSH 5 pack ... 17.99 

BASF Disks tor AT (1 2 meg) 2914 

KENSINGTDN Masterpiece 99 99 

KENSINGTON Masterpiece Plus 11940 

KENSINGTON Masterpiece Remote . . .117.95 

KEYTRONICS 5150 99.00 

KEYTRONICS 5151 PC er ATIT 162 00 

PERMA POWER 6 Outlet Surge Suppressor 2940 

OUADRAM Micro Facers 14940 

Printer Cable (IBM to Centronics) 6 >t 1999 

XT Power Supply 150 Watt 7148 


LOGITECH Logimouse Bus Version S109J8 

LOGITECH Logimouse C7 

MICROSOFT Mouse (Bus Wrsion) 11934 

MICROSOFT Mouse (Serial Version) 1^.26 

MOUSE SYSTEMS w/PC Pami 12967 

TORRINGTQN Manager Mouse 98.67 


MOST ORDERS SHIPPED 
WITHIN 48 HOURS. 


Call COW for custom quotos 
on products not listed. 


If you find a batter price 
call us before you buy. 


WHY WAIT? CALL COMPUTER DISCOUNT WAREHOUSE NOW! 


dBase IIIh- . . 

$399.00 

Lotus 1-2-3 

S30S.OO 

Word Perlect 

$199.99 


1 -( 800 ) 233 - 442 ^ 


Q* • i/wr sneoe»e4Vf tie 

P, OMoux* "v in" *«* 4 dm <«■ y i 


In Illinois 

( 312 ) 498-1426 


FAX 

( 312 ) 291-1737 


HIGH VOLUME 
BIDS INVITED 
P.O. BOX 3048 
Northbrook. IL 
60065 


CDW 487 PC 


















1.2 MB MITSUBISHI BRIVE HALF HEIGHT FOR AT $ ^ 23®® 


QUALITY IBM COMPATIBLE MOTHERBOAROS] 

FROM MODULAR CIRCUIT TECHNOLOGY 

TURBO 4.77 / 8 MHZ $129.85 

JDR PART It UCT-TURBO 


• 4.77 OR 8 MH< OKRATION MffTH 8088-2 
AND OPTIONAL 8087-2 CO-PROCESSOR 

• DYNAMICALLY ADJUSTS SPEED DURING 
DISKETTE OPERATION FOR MAXIMUM 
THROUGHPUT AND REUABILTTY 

• CHOICE OF NORMAL / TURBO MODE OR 
SOPTWARE SELECT PROCESSOR SPEED 

SUNDAiD 4.77 MHz $109.95 

JDR PART #r MCT-XTMB 

• 8088 CPU. OPTIONAL8087 CO-PROCESSOR 

• 8 EXPANSION SLOTS 

• OK RAM INSTALLED, EXPANDABLE TO 
S40K ON-BOARD MEMORY 

• AU ICs SOCKETEO-HIGHEST QUALITY PCB 

• ACCEPTS 2784 OR 271 28 ROMS 



fJJJ. 


NOW WITH FREE MCT BIOS! 


SET _ 


PERFECT FOR THE640K MOTHERBOARD 

2 DRIVE FLOPPY DISK CONTROLLER 
1 R8232 SERIAL PORT;OPTIONAL2nd 
SERIAL PORT 
PARALLEL PRINTER PORT 
GAME PORT 
CLOCK CALENDAR 
SOFTWARE: CLOCK UTILITIES. 
RAMDISK. SPOOLER 
OPTIONAL SERIAL PORT S1596 



MULTIFUNCTION CARD 


$79.95 


i 


ALL THE FEATURES OFASTS 6 PACK PLUS AT HALF THE PRICE 
CLOCK CALENDAR 
0-384K RAM 
SERIAL PORT 
PARALLEL PORT 
GAME PORT 
SOFTWARE INCLUDED 

PRINTSR CABLE SB 96 

6*K RAM UPGRADE 9/Slf 4r 




COLOR GRAPHICS ADAPTOR 


$60.05 



FULLY COMPATIBLE WITH IBM COLOF7 CARD 

• 4 VIDEO INTERFACES: RGB. 
COMPOSITE COLOR. HI-RES 
COMPOSITE MONOCHROME. 
CONNECTOR FOR RF MODULATOR 

• COLOR GRAPHICS MODE: 320 ■ 200 

• MONO GRAPHICS MODE: 840 ■ 200 

• UGHT PEN INTERFACE 


MONOCHROME GRAPHICS CARD $79.95 

FUU.Y COMPATIBLE W/IBM MONOCHROME ADAPTOR A HERCULES GRAPHICS 

• LOTUS COMPATIBLE 
.TEXT M00E;80a3S 

• GRAPHICS MODE: 720 i 348 

• PARALLELPRINTERPORT;OPTIONAL 
SERIAL PORT 

. STANDARD TTL COMPATIBLE 
OUTPUT 

OPTIONAL SERIAL PORT 110 96 



MONOCHROME ADAPTOR 


$49.95 


ANOTHER FANTASTIC VALUE FROM JDR! 

• IBM COMPATIBLE TTL OUTPUT • 720 > 350 PIXEL DIPtAV 

PLEASE NOTE: THIS CARD WILL NOT RUN LOTUS GRAPHICS AND DOES NOT INCLUDE A 
PARALLEL PORT 


FLOPPY DISK DRIVE ADAPTOR 


$34.95 



. INTERFACES UP TO 4 STANDARD 
FDDt TO IBM PC OR COMPATIBLES 

• INCLUDES CABLE FOR TWO 
INTERNAL DRIVES 

• STANDARD DB37 FOR EXTERNAL 
DRIVES 

• RUNS QUAD DENSITY DRIVES 
WHEN USED WITH JFORMAT 


1200 BAUD MODEMS BY EASYDATA 


HAYES COMPATIBLE, AUTO-OIAL AUTO-ANSWER. AUTO RE-OIAL ON BUSY. 
POVIfER-UPSELF TEST. FUU ONE YEAR WARRANTY 

EUmTM2 

EXTERNAL DCSKIN 
WITH POWER SUPPLY 
LEO STATUS INDICATORS 


MOOa 1200B* 

• INTERNAL OESION 

• 10 INCH CARO 

• SERIAL PORT INCLUDED 


MOOa 1200H* 

• INTERNAL DCSION 

• HALF LENGTH (B”) CARO 

• INCLUDES SPEAKER 


$119.95 $109.95 $119.95 

•FOR IBM. INCHX)£S PC TALK III COMMUNICA TIONS SOFTWARE 


#JDR Microdevices 


CRT MONITORS FOR ALL APPLICATIONS 





MODEL 1020 

• MADE FOR ERICSSON 
BY HITACHI 

I • OlOaAL RGB lOM COMPATIBLE 
■ 12' SCREEN 

• RESOLUTION 640H t 2O0V 
I • 36<nfn DOT PITCH 

• CABLE FOR IBM PC INCLUDED 


MODEL SM l2Sf 


MODEL KLM-12U 


IBM COMPATIBLE TTL INPUT • IBM COMPAT1BU TTL INPUT 
12" NON GLARE AMBER. • 12" NON GLARE SCREEN 
LOW DISTORTION SCREEN • VERY HIGH RESOLUTION 
RESOLUTION 720H > 350V 1100 UNES (CENTER! 

ATTRACTIVE CASE WITH 

SWIVEL BASE 


ONE YEAR WARRANTY 


25 MHi BANDWIDTH 
• CABLE FOR IBM PC INCLUDED 

umammanuuMLt 


IDM COMPATIDLE INTERFACE CARDS 

ALL WITH A ONE YEAR WARRANTY 

MULTI I/O FLOPPY CARD $88.95 I 


$ 289.95 $ 119.95 $ 99.95 

Un HACTIWE TILT 5 SWIVEL MONITOR STAND M 2«» 

HALF HEIOHT HARD DISK SYSTEMS 

I lnclud«s half h«ight hard disk drive, hard disk drive controller, cables 
I and instructions. All drives are pre-tested and are backed with a full 
I one year warrEHity. 

$289.85 
$389.95 


10 MEBA BYTE HDD 
[20 MESA BYTE HDD 


MMI 212 
SEABATE ST-225 


BUILD YOUR OWN 256K 1 

XTCOMrtTIBLEtrSTEM 

XT MOTHERBOARD 

•109“ 

PM-BIOS (1 $20 VILUEI FIIEEI 

25eKMM 

S28U 

isowrowERSumY 

*89“ 

FLIP-TOP CUE 

*38“ 

MCT-5150 KETBOMO 

*59“ 

Vi HTTIODOO DRIVE 

*79“ 

FDD COHTROLLER 

*34“ 

MOROCHROME MIPTOR 

*48“ 

CERTERMOHITOR 

*99“ 

TOTAL : 1 

>571'* 


IBM STYLE 
COMPUTER CASE 

AN ATTRACTIVE STEEL CASE WITH 
A HINGED UO FITS THE POPULAR PC' XT 
COMPATIBLE MOTHERBOAROS 


. SWITCH CUT-OUT ON SIDE FOR PC/XT 
STYLE POWER SUPPLY 
• CUT-OUT FOR 8 EXPANSION SLOTS 
. ALL HARDWARE INCLUDED 

$ 39.95 


IDM COMPATIDLE KEYDOARDS 

MCT-5150 $59.95 



• "S1SO" STYLE KEYBOARD 

• FULLY IBM COMPATIBLE 

• LED STATUS INDICATORS FOR CAPS 8 
NUMBER LOCK 

• LARGE. EASY TO REACH SHIFT 8 
RETURN KEYS 

• 83 KEY TYPEWRITER LAYOUT 


MCT-5151 


$79.95 




• REPLACEMENT FOR KEVTRONICS 
KB-5151'- 

• SEPARATE CURSOR & NUMERIC KEYPAD 

* CAPS LOCK a NUMBER LOCK 
INDICATORS 

* IMPROVED KEYBOARD LAYOUT 

"1 MCT-5060 $59.95 

' . inM AT «Tvi m lAvnirr 

1 


• IBM AT STYLE LAYOUT 

• SOFTWARE AUTOSENSE FOR XT OR AT 
COMPATIBLES 

• EXTRA LARGE SHIFT 8 RETURN KEYS 

• LEO INDICATORS FOR SCROLU CAPS 8 
NUMBER LOCK 

• AUTO REPEAT FEATURE 


El I -m rritin-TTnaTi B 


MCT-S339 


$89.95 


. IBM ENHANCED STYU LAYOUT 
. SOFTWARE AUTOSENSE FOR XT OR AT 
COMPATIBLES 

• 12 FUNCTION KEYS 

. EXTRA LARGE SHIFT 8 RETURN KEYS 

• LEO INDICATORS FOR SCROLL. CAPS 8 
NUMBER LOCK 

. AUTO REPEAT FEATURE 
. SEPARATE CURSOR PAD 


110 Knowles Drive, Los Gatos, CA 95030 
Toll Free 800-538-5000 • (408) 866-6200 • FAX (408) 378-6927 • Telex 171-110 


COPYRIGHT 1967 JDR MICROOEVICES 


CIRCLE 133 ON READER SERVICE CARD 






- HARDWARE - 

- COM PUTE RS 

PANASONIC Bus>ness& Executive Partners. . CALL 

IBM COMPATIBLES CALL 

ATARI ST COMPUTERS CALL 

MODEMS. BOARDS^ DRIVES 

Lotus Signal 429 ActMintoge Premium 439 

Evercom 1200 119 Rompoge/EGAAT 759 

Even»m2400 229 Si4>oKPtus384K 209 

Hoyes Moderrs CALL Premium 309 

RDCtKol Modem 1200 t35 Intel Above Booid PC 225 

Gerioo Spectnjm Plus. 249 Above Board AT 355 

Hercules Graphics • 185 Toittree J-Ram3. 169 

Auto EGA . 369 Mach 10 w/Mouse 369 

EGA Wonder 269 Seogoie 20he Kit 375 

TecmorEGAMoster 279 Seogote 30Ae Kit 419 

Video 7 Vego Deluxe 359 Seogoie ST4036 569 

384K RAM Cord . 65 Flleooid 20MB 569 

Caplcxn3e4K 159 Hardcord20Me 679 


B>SOH- All Models 
UV^EX/LQ. PRICES Roland DXY-SdOPIorter 

Citizen 1200 189 Houston Insi Piotiers 


‘OTHER HARDWARE - 

BEST SvieeiP600 


OlddotQ Loser 
Ponosontc I080i 
Panasonic 10911 
Ponasonic 1092i 
Panasonic 1595 
Panasonic P3 131 . 
Summosketch 1201 
Tiger Towel ii 


CAU Amdet(410G 
219 Amdek 1260 w/cord 
279 NEC 1401 Multi-Sync 
365 QumoxOMM 
519 SonyKV1311 RGB^ 
269 Sony 1302 Multi-Sync 
379 Sornsung TTL . 

.619 Taxon 760 


-software- 


wordprocessing -ACCOUNTING — 


Monuscnpt 

339 BPI Enterpnse/Mod 

429 

Microsott Word 3 

269 CorTv>leie Bus Adng 

159 

Word Petted 

209 DAC E2 Accounting 

44 

PFS First CtKHoe 

102 OpenSysterrtsVS/Mod 

429 

PFS Pro Write. 

. 115 Reoi World 

CALL 

ReterenceSet 

53 ToxPreporer 

195 

DATABASE 

SPREADSHEETS— 

dBoseitlPius 

409 Lotu^Symphony 

CALL 

Ctrpper 

369 HAL 

103 

Gender 

229 Open Access II 

309 

JrMlin 

135 Ability 

61 

Rapid File . 

259 MosotcTwm 

55 

Porodox 

439 PF& Pro Pkm 

139 

R Bose System V . . 

359 





Revelation 

. 519 Alice Poscal 

59 

PFS Pro File 

139 Microsott C 

269 

Q&A. 

239 Quick Bostc 

60 

GRAPHICS 

Turtw Poscal Ver 3 
Turbo Prolog 

59 

59 

OickArtPers PuMsher 

109 Oesqview 

59 

Hofvotd Pro Publisher 

399 Windows 

.59 

Ventura 

639 06 Bockup + 

42 

First Impression . 

389 CortxxiC^ 

11/ 

EGA Point 

47 Mace Lltilities 

59 

Fontosy . 

43 Norton Utilities 

55 

FredoncePlus 

339 Pop-Up Deskset 

43 

Harvard Pres Grophcs 

229 Disk Optimizer 

32 

Generic Cod 

69 SQZ 

56 

ln*A*Vlslon 

255 Xiree 

31 

ProOesign ll . 

169 Stotgrophics 

449 

ShdwPortner 

46 Total Preyed Monoger 

269 

Or. Holollw/Mouse . 

. 109 WhorsBest 

CALL 


800 > 662-2686 orders only 

for Ca Orders. TecriSuprX3rl415-668-9350 

Coll or Write lor Free Catalog 

PAYMENT: No Fee For Visa MoslerCard. Cashiers Checks. 
Personal Checks with 2 week hold. QuoHPed P.O's CA 
orders odd soles lox 

SHIPPING UPS ground- 2% of order. S5 mirv UPS Blue-3% ot 
order. $7 mirv Prlnterv Monltott Computers -> Col lor 
chorgei 

Afl Products New with lull worrontiei 

Price St ovoilobillty sub)ect to change without rx>tloe 


THE BAY' 



COMPANY' 


584 CASTRO ST , SUITE 487 SAN FRANCISCO. CA 941 14 
a drvisrcin ot MCSS. Inc Compuler Sr S(4tiMire speddists since 1961 



= & PRINTERS 
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FOUR PEN 

COLOR PLOTTER 

The maoufacturw hn asked us not to publish thsir name. But 
this (our cokx plotter was produced by orte of the Worlds largest 
makers o( personal computers. 

The 410 color ploner will connect to the serial port o( virtually any 
micro-computer. Simple ASCII commands direct one o( the lour 
color pens to draw circles, arcs or ellipses on paper or transpa- 
rency material le to 11 by 17 inches. The ploner is capable ot 
producing the full upper and lower case alphabet along with seven 
international character sets Text can be pnnied honzotal. vertical 
or diagonal in sizes from 1/16 to 6 inches, slanted forward or 
backward to 85 degrees. 

Enlargements or reductions are achieved through elaborate firm- 
ware. Pen travel is four inches per secorxl with 004 " pen resolu- 
tion Standard pens are available in an assortment of 32 different 
colors and widths 

The ideal ploner for architecture. CAD engmeenng or graphic 
design At wK it was a great buy, at $15# Its a steal. Support 
packMes lor speafic computers available. Manual only $15 re- 
fundaole upon purchase of ploner. 

OTHER PLOTTERS AVAILABLE: 

Hewlett Packard • Houstonlnstruments • RolarxJ 
Sweet P • CalComp... please call for prices. 


Qume 142 PC Compatible 

Quantity Two ^ 

These Oume double sided PC compatible drives bear the IBM 
logo. The dnve was manufactured (or IBM lor use in the recently 
discontinued PC Junior computer. We have purchased a large 
quantity of these dnves and are currently ottering them in sets of 
two for only $65 each . 



Panasonic AT Compatible 







80 Character! 

Daisy Wheel Printer 

These Fu|ilsu Daisy Max 830 were manufactured for Motorola s 
Co^uter Division The purchase <xder was canceled and Fu|iisu 
was forced to liquidate these 80 character per second daisy wheel 
pnnters at "fire sale ' prices 

Features bullet proof construction, senal RS-232 interlace, Diablo 
630 wheels and commands, programmable line spacing m incre- 
ments of 1 /96' and column spacing of 1/120' The pnnter is also 
capable of undersconng. bokloverpnnt. shadow print, centers and 
justifies along with vector plotting 

factory suggissted price o< the Daisy Max 830 was $2495. while 
supplies last California Digital is offenng this liqutdaled speoal at 
only $759 Also available tractor and sheet feeders 


HEWLETT New from Hewlett Packard the Series il 
%SrM PACKARD LaserJet Pius More features than the 
LaserJet but at a much lower pnee 
Smaller lootpnnt (rxM as pictured). 512 K/byte memory expandable 
to 4 Megabytes. List price $2495 California Digital price $1895. 
Other Laser Printers available 

Texas Instnunenta • Okidata • Ap^ • Ricoh • Qume 
AST Research m QMS • Xerox • Quad ram • Centronics 


NOW 1(nfK¥(«»iVIP 
C.VN Risfix:! 


Omni-Reacter.,. the first optical 
character reader designed and 
priced (or the smail computer 


Bernoulli Box 

was $3540 now only 

*tS9S 



COPY: 

•Miriuicrlpti -Comraeis •Anicits 
•formt •lnvelc*i 
APPUCATKMS: 

•Mailing Uata •Editing 'Oaia S 


The Bernoulli Box by Iomega, leature* 10 and 20 megabyte removMM cw- 
tndges. and danvers rakability exparxlab*ly. iranapoitaMty. taevKy wid 
sp^monevertaHesubaystam n leia you tranalar megabytae cX inlonnaiion 
safely and swiitty tor pnmeiv or bacfcLSJ storage Or conwme several soRware 
programs onto a smgte cartridge tor easy swtitfwig Irom on# 10 wwiriar 
Reliable... toe Box riaa moedtole reastance to snoefc and woraaon completely 
eammaiing toe poeaMy ol iiead crasn 

Expandable... grow at vmx own pace by adding mexpenewecwtndges When 
securlTy •asaential.donttoclitcyoursysiam ic« looi up toe cartridges 

The BerrxMiBi Box delivers prstormwice tost often exceeds toa beet ol riwd disii 

speed and the convenience ol floppy ctsks Ai eieae pneas don t be caught 
wishing you had one after a toes of neplacable data 

Usl Our Prve 

10 + 10Meg. A2210H $3450 1595 

20 + 20 Mm. A2220H 4540 2095 

Bootdbid Controlldr 255 189 

10 Meg. Cartridge 79 49 

20 M^. Cartridge 99 65 


Mm a Mandwa RS-2U « 


n your ternpmar. 



JIMegabfb Gold Cord 

*479 



The tesieet. loweei powered, tongesi warranUed. most durable, highest 
CHMOtv. most reliable, lowssi priced HARD-OISK-OH-A CARO 


Smarteam 2400 


The Panasonic 475 is jumper selectable between 96 TPI formal 
and t .2 Megabyte as used m the IBM/ AT computer 
Suggested price of this drive is $169 but because of unusual 
buying opportunity. California Digital is able lo offer these drives at 
only $1 1 5 each, quantity two 



One' 

Two 

Ton 

QUME 142 half haight 

69 

69 

call 

TEAC FD5SBV haH haight 

109 

99 

69 

TCAC FOS5FV 96 TPI, half ht. 

119 

109 

109 

TEACFD6SGF for IBM AT 

169 

199 

199 

PANASONIC 45S HaH Haight 

109 

99 

89 

PANASONIC 479 1^MagJ96 

119 

119 

109 

MITSUBISHI naw 901 half hi. 

129 

119 

109 

MITSUBISHI 904A AT comp. 

169 

199 

199 

Switching power supply 



49 

Installation KH with manual 



10 

Dual onclosura for SVu” drtvos 



99 

34 pin odgo connoctors 



9 

Scotch haad cleaning ktt 



19 

Flip A File Storage tubs 



19 


The Smarteam 2400 offers all the features of the 
Hayes Smart Modem 2400 for a fraction ot the price. 
Now is your opportunity to purchase a 2400 baud 
modem lor only $289. 

Also avMlabM: The Smarteam 1 200 at only $l 39 


mOT 30 MEGABYTE 


WINCHESTER 
HARD DISK KIT 



U.S. RoboHes 

2400lnfernal 





The US Robotics Mcro 2400 modem « one hundred 
jyercenl Hayes compatible, auto dial, auto answer 
auto everthing. A super value at only $i 89 


SONY 



The Sony 53W Is a 3V^ inch double sided double density disk dnve. 
The drive can be connected to your existing floppy controller but 
will require MS/ DOS 3.2 to properly operate in the PC and compat- 
ibles. The 53W IS similar to the drive being used m the PC portable 


This 300/1200 baud modem matches design specs of 
Bell 212A and for all practical purpose time of the 
Hayes Smart Modem The Avatex brings you reliable 
data transmission for only $99 

OTHER MODEMS AVAILABLE: 

Hayes • UniversaJ Data • Fujitsu 
Prometheus • Anchor • US Robotics 


Five Inck Winckester Oltk Drives 


SEAGATE 22S 20Meg.V^ Ht. 329 299 
SEAGAn 23630 Meg. RLL 389 3S9 
SEAGATE 4026 20 M.35niS. 659 829 
SEAGATE 40S1 SI M.SSmS. 795 759 
FUJITSU 2242 55 M.SSmS. 1399 1329 
FUJITSU 2243 06 M.SSinS. 1095 1019 
RODIME R0-202E 27 Meg. 659 629 
RODIME R0-203E 40Meg. 995 959 
RODIME RO-204E 53 Meg. 995 959 
CONTROLOATA 941S5-MM.1629 1779 
MAXTOR ni140 140 Meg. 2595 2529 
TOSHIBA MK56 7Q M.30mS.1799 1729 
TANOON 502 lOMeg. 419 379 


• W)acbesterCoAlrollerstorlBM.'PC • 

XEBEC 1220Mrlthlh>ppycofiln>llef 229 
OTC 51S0CX 139 

OMTI 5520lier(cerd 129 

OMTl 5527 RU controller 159 

ADAPTEC 2070 RLL controller 179 

ADAPTEC 201QA 159 

WESTERN DIGITAL WD/1M2WX2 1 19 

• SCSI/SASI Winchester Cenirellers • 

XEBEC UIQA 5V4" tool priM 219 

WESTERN DIGITAL 1IM2-0SE 5% ’ 269 

OMTI 20L 119 

• Winchester Accessories • 
Instailatioii Kit with maneal 10 

Winchester enclosure anO sapply 139 

Dual 20/34 cehio set 25 

Switching power supply 49 


Shipping: First five pounds $3.00, each additional pound $.50. 
Foreign orders: 10% shipping, excess will be refunded. 
California residents add 6W% sales tax. • COD's discouraged. 
Open accounts extended to state supported educational institu- 
tions and companies with a strong "Oun & Bradstreet " rating. 


TOLL FREE ORDER UNE 

( 800 ) 421-5041 

TECHNICAL A CAUFORNIA 

( 213 ) 217-0500 
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AUPMIEAM 


MIMDICIKIKPaAIAIU. 

EXMNMBlI,PI(IBNIIVnY 

POWERMKIERIMCCL 

ncasr/zn-M 

stop buying technology that becomes obsolete tomor- 
row!... CCI finally gives you the choice of three power 
plays... First, the CCI 286 10MHz 'AT'. Includes: 


• Motherboard with Intel 80286 
•640K of RAM, 1.2 Meg floppy 

• 101 key, enhanced keyboard 

• 192 watt power supply 

80386 Upgrade Available 

casr/ 28 iM 2 

...And when your team needs increased speed... 
The CCI 286 12MHz 'AT'. . . It Includes: 


•Clock-calendar with battery back-up 
• Enhanced set-up and diagnostic 
software and all documentation 
•Western Digital controller card 

MY $1495 


•Clock-calendar with battery back-up 

• Enhanced set-up and diagnostic 
software and ^1 documentation 

• Western Digital controller card 


Motherboard with Intel 80286 
640K d RAM . 1 .2 Meg floppy 
Full 101 key, enhanced keyboard 
• 1 92 watt power supply 
80386 Upgrade Only $800 

HE ca 51/388 

When the going gets tough, call in the speed and power 

of the CCI 80386. .This Powerhouse Includes: 


MY $2395 


Intel 32 bit 80386, at 14.2 MHz • 

• 640K RAM and 1. 2 Meg floppy 
• Full 101 key enhanced keyboard 
• Serial and parallel ports 


<3^ightbit, 3-sixteenbltand 
1-thirty two bit expansion slot 
• Of^hnal high-speed 80287 
•Norton Rating avg. 184 


MY $3195 


HA 


iComputer Classifieds, Inc 
17830 State Road 9, Miami, Florida 33162 
Telex 510-600-7725 

Can Today (800) 331-5150 
In FL Can (305) 65f -5853 
Support Line (305) 651-0073 

No charge tor UPS grourxt shipping No surc^ge for MasterCard or Visa. Florida 
residentsaddSpercentsalestax. *30-DayGuarantM-Any item bought from 
Computer Ctassmeds, Inc at the bsled discount prices may be returned within 30 
da^ from the date it was shipped for a ful refund of your purchase price. Al 
onginat packing material and al documerrtation must be relumed in n^ condi- 
- . must be shipped prepaid and insured, and must bear a Computer Oassifieds 
tnc Credit Return Authorization (CRA) on the shipping tabei Vfermnty returns re- 
quire RMA number and proof of purchase Prices and specifications subject to 
change without notce IBM, PC, 1^ XT. IBM AT are trademarlis of IBM Corpora- 
tion. Quartities may be limited, items may be substituted. 
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READER SERVICE CARD 



FREE INFORMATION 


About Products & Services 
In this Issue! Here’s your chance to have all the 
facts, figures, and specifications about the products or 
services advertised or mentioned in this issue of PC 
Magazine. Absolutely free of charge! 

Just complete the attached card. We'll notify the manu- 
facturers or distributors so you can receive your free bro- 
chures directly from them. 


It’s as easy as 1,2,3 
to have valuable information about 
dozens of products right at your 
fingertips; 

Fill in your name and address and 
check off your answers to the three 
research questions. (One card per 
person, please.) 

Circle the numbers on the card that 
correspond to the ads or articles 
you'd like more information about. 
(Numbers for advertised products 
ited in the Advertiser Index as well.) 

Mail the card today. . it’s postage 
paid. The literature will be mailed 
free of charge to your attention. 
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HOW TO STAY ON TOP OF WHAT’S WHAT IN THE PC MARKET 






, vv\ Are you frequently called ypon ' t?er that corresponds to the ad of 

^^0 give^dvice about PC products? _j^'=arftcl0that interested you. We’ll 
Is ityourresponsibtifty to make PC ' forward your name to the manu- 
flirdware, software and periph' iioif’SifatSuretsortlfefrillJUtors sothejf „ . 
erals selectk»»s? _ .dii\: i\?r{onivMK'can s encf y ou theltterature you 
thwMire-^bably prod- 
" in this issue you ' 
a little more about, 
have to do is send 
in your PC'Wagazine reader ser- 
card^u just circle the num- 




Miimwr. 




n’t wBstea njinute. The 
sooner yot fill outyour card and 
send it in, the sooner you can start 
buildingyour product referenq©’' 
fife! 
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33 Marketplace 

The PC Buyers Guide to Products and Services 

This is your showcase— your direct source of information 
on PC products and services. PC Magazine Marketplace 
gives you quick access to exactly what you’re looking for, 
plus information regarding price, discounts, specifications 
and delivery. Use this guide to help you decide which 
products to buy. 




Slip this rocket in pur 


TMC Electra-File 
DBMS System 



Introducing 

the world's first halfsi/e 


10 MHz 

accelerator card at a 
breakthrough price: $399. 




If you're pushing your IBM* PC*XT*3270 
PC*Compaq* or other compatible to 
its outer limits, just drop in a 286 GTi and 
blast off to new heights of productivity. 

Recalculate 360K spreadsheet 
in 9 seconds. 

Lotus 123* Release 2-0 


1 min. 39 sec 


Without 286 GTi 


With 286 GTi 


24 sec 


286 GTi with optional 
8 MHz 80287 


9 sec 


100/^ software and hardware 
compatibility. 

286 GTi can have your old computer 
outperform an AT.* At a fraction of the 
price. So protect your investment 

No more cumbersome reset 
procedure. 

286 GTi provides hardware reset switch. 

To order call 1*800*663«8550 us 


Jadme Research Inc. 


1647 Willow Pass Road In Canada: 

Suite 334 305-1266W. 13thAve 

Concord. CA 94520 Vancouver, B C. 

(415)955-2663 V6H1N6 

(604) 731-8338 

2 yesr warranty with unlimited free f^)one-in technical 
support. 

30 day money-back guarantee Oealari'enQuinetwekome 








Jadine 
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A computerized database 
management system 
specifically for Human 
Resource DataBase 
Management. Two versions 
are available, one for agency 
environment, one for 
departmental environment 
usage. 


$399.95 

(Mention PC Magazine & receive 15% discount.) 

Challenge Software is proud 
to announce the only totally 
UNCONDITIONAL FIVE 
YEAR guarantee (to 
registered owners) in the 
world! 


For more information or 
purchase, contact your closest 
office. 

InU.S.A.: 

Post Office Box 6984, 
Orlando, Fla. 32803 
In Canada: 

801 York Mills Road, 

Don Mills, Ont. M3B 1X7 
Ph: (416) 445-8900 

See you at Booth #7 at UNIX '87 
at the Toronto Hilton. 
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Never forget another com- 
mand with PC-DocuMate" 
templates to remind you. 
Save time and end frustra- 
tion because commandsand 
formats are at your fingertips 
for quick and easy refwnce. 

SMA% expertly designed, 
two-sided plastic templates 
are easier to use than book- 
lets or reference cards. The 
data is complete, it^ properly 
organized to help you, and 
it's available at a glance. 

Over 5(X),000 PC-Docu- 
Mates are in use today-at 
home, and at work in Amer- 
ica's major corporations-like 
IBM, AT&T, CM, Kodak. CE. 
Exxon, Xerox, Citibank, and 
hundreds more. 

So order your PC-Docu- 
Mates today with confidence 
and join our thousartds of 
satisfied users-who never 
forget a command. 

Attention Corporate Cus- 
tomers: Call for quantity 
discounts or Quotations on 
custom templates to meet 
your special needs. 


PROGRAM 


DOS2.0;2.1 
DOSJ.O 3.1 
Lolu\ 1-2-3 


Multiplan 2.0 
dB/^ III 


dB/ 

dBASt III + 

R B.)m>S000 

S mphtmy 
if>layV^Vlte 3 
Lotus Manure npt 
Microsoft 
MuUiMatP 
.MulliMate Advantat 
W:jfclPi*ff€Ht4 1/4. 
VN^KdStar 4.0 
Wt)fdSUr2000 + 
VolksIMilcr 3 
Do-it-yi>urM*M* 

<PartiaIlist. tall for moro) 
'Comw with f fre pm & cfwt 


Keyboard styles av< 

-(bmpc.tcxtc 


‘savailabk': 

XT, COMPAQ 

0 - IBM PC AT 
C - AT&T 6300 
D» KeytrooK SISI 
E m tBMtnhanced Nes *' 

NO-RISK, FOIL bO-OAYGOARANTlE! 
UseyourtemplaleforafullbOdays. If 

C are nol completely satisfied re- 
I H to us (undamagM) fora refund. 

Dealer Inquiries Invited. 

Systems Management Assix lates. Inc. 
3325 Executive Dnve. Dept. B-19 
Raleigh, North Carolina 27609 


Ask your Computer Pteascsendme PC DocuMate 

Dealer or to order by wmpUieaaiin ss , , , , , 

credit card call toll-fr^ Snn 

-S 0/W\ -T£:o “ro^A Shipping and handling add $2.00 

I"OUU"/Da*VO/^ Foreign orders, except Canada add $20.00 . . . 

(lnNo(thCarolinacall919-S78-3600i CanadaandniertoRicoadd$4.50 . 

Orfill OUtth6COUpon; North Carolina residents add 5 % sales tax 

Method of Payment; 


TOTAL AMOUNT, 


□Check/Money Order Enclosed OMasterCard DVisa □American Express □Choice 
Card No. Exp. Date 


Signature 









Daytime Phv»nt.i i 




U.S. funds only. No COOs. Be sure to irsdicate keyboard style on listing and include with order. 
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You CM count 
your nest egg before it’s 
hatched! 


Trading securities? Getting married? 
Planning a family? Thinking career 
change? Buying/selling property? 
Considering any investment issue? 

You need Winners & Losers: 

The Tax Planner 

I Tax planning software for IBM and 
compatibles, will lead you step- 
by-step through any variety 
of financial/tax- impacting 
scenarios. Alt ramiftcations 
I of New Tax Reform Bill included. And projec- 
I tions are possible for years to come. Great for 
individuals and fax pmfessionals. 

Requires only 256K RAM. 


I Call 1-800-367-3058 

415-668-1299 (CA) 

Send $39.95 + $3.CX) handling/postage 
Check/Money Order/VISA/MasterCard accepted. 

Winners & Losers: The Tax Planner 
314S Geary Blvd., Suite 407. San Francisco. CA 94118 
UNCONDITIONAL GUARANTEE! 

If not 100% sabsfied, return within 30 days for lull refund. 
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M •TonncvUMiN 

UtM ktkcn-Ring 
Rcpi*rt('jrJ 


At PC Magazine, we know how 
tough it is for you to sort out product 
claims, specifications and perform- 
ance questions. It’s not easy find- 
ing out what’s new, better, faster, 
quieter, cheaper, more compatible 
or more expandable. 

nat 's ivhy we ’re here. And why 
your subscription to PC Magazine is 
the best way to stay on top of it all. 
Twenty-two times a year, our edi- 
tors and columnists keep you fully 
informed about what you can expect 
from PC products — and which are 
best for the business tasks you have 
to accomplish. And every time you 


need help solving applications prob- 
lems, we’re there to back you up. 

The most experieticed and sought- 
after editorial staff in the industry. 
Their credentials, plus the results of 
rigorous product testing that takes 
place in PC Labs — the only indepen- 
dent state-of-the-art testing facility in 
computer publishing — are your 
assurance that PC Magazine gives 
you all the facts. 

Issue after issue is devoted to helping 
you buy PC products for your busi- 
ness with confidence and to making 
sure that maximum benefits are 
derived from that investment. 


Whether you need to link your micro 
to a mainframe, evaluate graphics 
packages or upgrade your printers, 
we’re here to help you do it all. 

Subscribe today. Save up to 
62% ofif the annual sin^e-copy 
price of PC Magazine during 
our special introductory offer! 

One year ( 2 2 issues) only 

527.97 — Save 57% 

Two years (44 issues) only 

549.97 — Save62% 

Savings based on annual single- 
copy price of S64.90. For fast 
service call 1-800-852-5200 
Toll Free. ^zoo7 




Now it% easy to 
design screens in any 
computer language. 


Saywhat?!™ is the newest tool 
for software designers and 
programmers. It’s the histest 
way to create stunningly 
beautiful screens for programs, 
prototyping, and slide shows. 
Saywhat?! is so intuitive to use 
that even people who have 
never created a screen before 
will feel right at home. Yet it has 
all the performance that 
veteran programmers want. 


SpMd! 

Powerful commands 
mean/as( screen 
design. Create screens 
quickly and visually in a 
“what you see is what 
you get" environment. 
Then, with one simple 
command in your 
program, your screens 
will all pop up like 
magic. Any program 
you write will run faster 
and look better with 
Saywhat?! screens. 


Features! 

Everything you expect 
in a professional screen 
design tool is right at 
your fingertips, whether 
you use a color or 
monochrome system. 

• Multi-style lines 

• Color and mono- 
chrome drawing 

• Walk about mode 

• Automatic box 
generation ■ Block 
copy • Rubber 
stamping ■ Block paint 


• Block move • Block 
erase ■ All color 
combinations • 16 
border colors (CGA) 

■ Text entry ■ Blinking 

■ Extended character 
set ■ Undo ■ Print 
screen ■ Direct access 
to DOS. The endless 
possibilities make 
beautiful screen design 
easy and fun. 

Windows! 

AI! your programs, even 
batch files, can have 
windows and instant 
help screens, up to 
three levels deep. Now 
you can give your 
programs that crisp 
“Sidekick'" feel. 

Languages! 

Thanks to our new 
resident utility, instant 
screens are possible 
with any language 
running under PC/MS- 
DOS". Like dBASE, 
Pascal, BASIC, C, 
Modula-2, FORTRAN, 
and COBOL. Saywhat?! 
is the perfect compan- 
ion for the Clipper, 


WbrdTech, FoxBase, 
and QuickBASIC com- 
pilers. And screens can 
be modified without 
recompiling your code. 
Saywhat?! even writes 
clear, concise data entry 
code for dBASE, TUrbo 
Pascal and BASIC. Slide 
shows and program 
prckotypes can be 
arranged with as little as 
a simple batch file. 

Vtaiue! 

Now comes the best 
part— a sensible, even 
incredible, price. 149.95 
That includes a 68-page 
bound manual, a quick 
reference guide, sample 
screens, eleven utilities, 
and technical support. 
Not copy-protected No 
licensing fees. 

Just call the toll-free 
number to order 
Saywhat?! today. 

When it comes to 
guaranteed, lightning- 
fast, first class screens, 
you’re no longer on 
foreign ground. 


$4995 

( * S5 thtpping and handling) 

800-HOT-WAIII 

(800-468-9273) 

In California: 
800-231-7849 

In Canada: 
800-663-9361 

International: 

415-571-5019 

The Research Group 
88 South Linden At>e. 
South San Francisco 
CA 94080 


Sawfuf'” rua<on IBM PC/XT/AV anicamtiatUt^ SirNWvu^ u u inuitmaikafThe Rnnmh (inup Siddude and Tyito fluaif air nudmurfu of Boitand Inemanonal 
Inc IBM PC/XT 'AT and PC-DOS ok itademaiki at ImeTnaitomil BuHnr« .Muchxnrt. Inc MS-DOS it a tiademaik of MimMofr Cdrp dBASE it a tmdemaik of 

AihunTau. Inc 
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For Programmers Compiling in 


BASIC • C • COBOL • FORTRAN • PASCAL • dBASE' 


WINDOWS LIBRARY 

• Saves hundreds of man hours in 
programming and debug time 

• Window editor included to allow 
windows to be created easily 

• Pop-up windows, menus, help 
screens 

• Print variables directly to the 
windows 

• Written in Assembly for compactness 

• Full color control 

• Set cursor location or obtain 
position 

• Exploding borders selectable 


WINDOWS with DATA ENTRY 

• Requires WINDOWS.LIB 

• Productivity enhancement for 
WINDOWS.LIB 

• MENU items return strings Er 
integers when selected 

• Several keyboard input routines 
provide a user friendly professional 
interface 

• Several field data types supported 
PICTURED Strings, Date, Time, 
Integers (Signed/Unsigned) 

• Window Librarian included to allow 
several screens in one file 



Please write to: 

PC Magazine, 

Box 2445, Boulder, 
CO 80322. Include 
your mailing label 
from a recent issue 
of PC Magazine for 
faster service. 
Please allow up to 
60 days for change 
of address to take 
place. 

' 


:$ 9900 _jiojQMLnES_$ 99 i 


For more information 
please call. 


GLENCO 


ENGINEERING INC. 

SERVING THE SOFTWARE INDUSTRY 


3920 Ridge, Arlington Hts., IL 60004 (31 2) 392-2492 
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IBM" ' 

• Summit Software" 

• Microsoft" 

• Lattice" 

• Computer InrtArations" 
a Ryan McFertand" 

• Ruha" 

• Nantucket" 

• erxJ More 

Telex 493-7109 


FREE 

SUBSCRIPTION! 

Get a full 
year of 
Tt+R Direct 
Catalogs! 

■ Computer 
Supplies and 
Accessories 

■ Latest 
Software 

■ Office Supplies 

■ Plus Special 
Sales and New Products 

YES! Put my name on your mailing list today. 

Mall to: R-t-R Direct. P.O. Box 1702. Dayton. Ohio 45401. 

Or call 1800-654‘PLUS. In Ohio. 1800-545-PLUS. 

Name TiOe 



Company 


Address 


City/State/Zip 


Telephorte 

( ) 


17AYADVT 



J&M HAS THE ULTIMATE IN 3.5” DRIVES 


JAM'S BRAND NEW 3.5" DRIVES allow you to bring your system 
up to “state of the art" enhancement You can exchange data with 
IBM* PC convertibles and other newer systems. You can backup hard 
disk data using half as many diskettes as you would need with the MS* 
DOS** BACKUP utUity. 

JAM'S 3.5" DRIVES UTILIZE MACH 3.5, the newly designed 
device driver software and formatter. MACH 3.5 allows faster perfor- 
mances in read/write access and format capabilities and RUNS ON 
ANY DOS 2.0 or later. 

Also included with J&M's 3.5" drives is a copy of ARC,*** the ac- 
claimed file compression and backup utility. 


3.5" INTERNAL DRIVE WfMACH 3.5 $225.00 

3.5" EXTERNAL DRIVE W/CASE, PS, CABLE $295.00 

AND MACH 3.5 

MACH 3.5 device driver software and formatter may also be purchased 
separately for use with any 3.5" drive. Only $29.95! 


We accept Visa, Mastercard 
and prepayment Or we can 
ship CX)D for certified check. 

Shipping is extra. 

*[BM b a regbtcred trademark of Inter- 
national Business Machines 

’*MS-DOS b a regutered trademark of 
Microsolt Corporation. 

“ARC b a trademark of System Enhance- 
ment Associates. ARC b dbtrftiuted 
under the "Freeware'' concept If you 
desire to use H the authors would appre- 
ciate a contrflxition. 


<4A 

J&M SYSTEMS, LTD. 
15100-A Central S.E. 
Albuquerque, NM 87123 
505/292-4182 
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If You’re 
An 

Advertiser... 


Here’s where your ad 
belongs. This is exactly 
where serious PC buyers do 
their looking, comparing 
and buying. So you need to 
be here when they shop. 

After all, PC Magazine deliv- 
ers the largest audience of 
brand specifiers — the busi- 
ness people who are called 
upon to determine brands 
and models of PC products 
to be purchased by their 
companies. 

You get a circulation of 
575,000, the lowest cost per 
buyer in the industry, and 
15% off the general adver- 
tising rate. Don’t let a clos- 
ing date slip past you. Be in 
the Big Book, it’s where you 
belong. 



MAGAZINE 


BIG BOOK 
BY ANY 






ONE TOOL DOES IT ALL! 


Sly ^PT3flR?SeMENT 

J_ 4 $59 95 


r \ 


L 


0NiNiHen 




UNDELETE 

$99.95 

CACHE 

$79.00 


£ 

c 


\ RECLAIM 

03/\b33a_sQ — ^ $49,95 


"A 




UNFORMAT 
A $??.?? 



You could pay $288.85 or ONLY $99.00 

To Order Call 800-523 0258 

Paul Mace® 

S O F T W A R E 
123 N. First St.. Ashlarxj. OR 97620 SSTtS 
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9-TRACK TAPE 
OCR SCANNING 
WP CONVERSION 


For thousands of customers world 
wide, we supplied the connection 
to get information into their PC. 

Our • SCANNING CONNECTION" 
system can scan images for use 
with desktop publishing systems, 
convert images to text using our 
OCR software and send images to 
facsimile machines. 


Our ••TAPE CONNECTION ^ system 
can read and write 1/2^^ 9-Track 
800/1600/6250 OCR magnetic 
tapes from large computer systems. 
Our • DISKETTE CONNECTION ^ 
system can read and write most 
’i'k" . S'A". and diskettes. 

For more information please 
call us at 602-779-3341. 


1120 Kalbab 
Flagstaff. AZ 86001 


FLAGSTAFF 

GNGINEGRING 
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’the showcase for 'j^^UCTS AND SERVICES IN /HE MS DOS MARKET 



CLASSIHliD 

PRODUCT 

INDEX 

■^iL 


HARDWARE 


391-395 SOFTWARE voniinued 





ADD-ON-BOARDS 391 

CABLES 

COMMUNICATIONS ... 391 
COMPUTER 

SYSTEMS 391.392 

DISK DRIVES 392 

DISKETTES 392, 393 

EXPANSION 

UNITS 393,394 


MONITORS 

NETWORKING 394 

PERIPHERALS 394 

POWER PROTECTION 

POWER SUPPLIES 394 

PRINTERS 395 

SECURITY 

SPEED DEVICES 395 


SOFTWARE 


395-407 


MUSIC 401,402 

ONE-OF-A-KIND 

OPERATION SYSTEMS .... 

PREVENTATIVE 
MAINTENANCE 402 

PUBLIC DOMAIN 402 

REAL ESTATE 402 

RELIGION 402, 403 

SALES MARKETING ... 403 

SCIENTIFIC 403 


SECURITY 403 

SERVICES 403 

SHAREWARE 403 

STATISTICS 403,404 

TAXES 404 

TERMINAL 

EMULATION 404, 405 

UTILITIES ... 405, 406, 407 
WORD PROCESSING ... 407 


ACCOUNTING .... 395, 396 
ARTIFICIAL 

INTELLIGENCE 


BACKUP SYSTEMS 

BUSINESS 396, 397 

BUSINESS PROJECT 
MANAGEMENT 


BUSINESS TIME 

MANAGEMENT 397 

COMMUNICATIONS 

CONSTRUCTION 397 

DATA BASE 397 

DATA ENTRY 397 

DATA MANAGEMENT .... 
DESKTOP 

PUBLISHING 397, 398 

DEVELOPMENT 

TOOLS 398, 399 


EDUCATION 399 

ENGINEERING 399 

ENTERTAINMENT/ 

GAMES 399 

FINANCIAL 400 

GENERAL 400 

GRAPHICS 400, 401 

HEALTH 

INVENTORY 401 

LANGUAGES 

LEGAL 401 

MAILING PROGRAMS. . 401 

MANUFACTURING ... .401 

MEDICAL 401 

MULTI-USER 

SYSTEMS 


MISCELLANEOUS 


407-410 


ACCESSORIES .... 407, 408 
BAR CODING 408 


BUSINESS 

OPPORTUNITIES 408 


CATALOGUES 


COMPUTER 

INSURANCE 408 

COMPUTER LEASING 

COMPUTER SERVICES . 409 
COMPUTER TRAINING .... 

CONSULTANTS 

CONVERSION SERVICE . . . 


DATA CONVERSION. ... 409 

DIGITIZERS 409 

DISK CONVERSION .... 409 

DISKETTE COPY 
SERVICE 409 

EMPLOYMENT 
OPPORTUNITIES 


FURNITURE 

MAILING LISTS . . . 409, 410 

PUBLICATIONS 

SUPPLIES 410 

USED EQUIPMENT 


AdverlisinK Rates and Information: PC Magazine ClassiTied Marketplace 
PC Mastizinc CUtssiJiCil Mtirket/dtur is u special economical section for product and service listings. 
Listings arc grouped by category and sold by column inches. Second color option available. 

Standard Directory Listings arc alstr available for a minimum of 4 issues at $.305 per issue 151220 total). 
For additional information call 2I2-5t).3-51 15. 


PC Magazine ClassiTied Advertising Staff 
One Park Avenue, New York, NY 10016 
(212)503-5115 

So/r.v Asststanl 
Linda Annis 



Account Managers 

Territory #1— (tirnda t'ampbril I2t2l .SO.V5II8 
CT. .SC. VA. NC. NY. <1A. PA. VT. MA. Nil. WV. NM 
Territory #2 — Paut Klein (212) 503-5156 

I.A. MO. OK. III. AR. KY. NB. Wl. MS. It.. At.. Ml. MK. lA. MN. 
Al.l. OVHRSKAS 

Territory #.3 — DennU l.eavey 1212) 50.3-5176 

CO. MT. HT. CA. OR. II). TN. ICA /IPS OJOIKI & UP) 

Territory #4 — Ktliot Bryan 1212) 503-5175 

A/. CA. NY. H.. AK. IN. W Y. OH. iCA /IPS O.tOOO & DOWN) 

Territory #.5— 33endy Kriedman 1212) 50.3-5117 

NJ. IX-. Ml). KS. TX. Nl). WA. SI). Al.l. CANADA 







II ARDWARi;/ 
ADD-ON BOARDS- 
(•OMI*l”l liR 
SYSTliMS 


HARDWARE /ADD-ON BOARDS 


COMMUNICATIONS 


PC’SPR/NT 


“PC‘Sprint is the most cost 
effective PC Speedup product on 
the market." 

— Computer ShamMr M«g«iine 

* Run your PC, XT or clone at 7.38 mTu. 

* 280% Speedup (Norton Si rating) 

* Speeds lo all software - 
you can see the differerKe 

* External speed switch 

* external reset button 

* Change speed *on the fly* 

* Compatible with 8087 

* Works with all color or mono displays 

* *Slotless' plug-in on most PCs 

* Includes Selectable top speed, 
mstructions. warranty, tool, 
remote mount switch. 

free B8S subscnptton 

CQQQ5 V20 add StO. Call for Mtor- 
mabon on other products 


Exec-PC, Inc. 

P.O Box 11268 Shorewood Wl S32l 1 

(414)242-2173 


I t W( It Villl>N Ml AIWK StKVk I 


FIXED DISK BIOS/BOOT 

FiXT boots Irom most popular Hard Disks— 
XEBEC. IOMEGA, QT LAKES, etc. Adds XT-like 
BIOS mtertace to your disk tor PC. Security, mul- 
tiple volumes, removable media support op- 
tional. No-slot plug-m installation Specify 
controller and computer with order $80-$200 
Add$3stipQ.CAtax. 



GOLDEN BOW SYSTEMS 
P.O. Box 3039 
San Diego. Ca. 92103 
619/298-9349 


COPY II PC OPTION BOARD 

Makes Boppy backups of virtualiy ail protected 
software tor the IBM (except those ‘protected* 
by physcai d6k darnage) (XKkly & e^. Works 
on IBM PC/XT/AT. Compaq D^kpro/Podabte, 
Zenith 150/151/158. 256K Tandy 1000. new 
AT&T's. Extra $15 cable required tor Compaq 
Portable & Tandy tOOO. Requires 1 360K drive 
& fun slot. Just $95' 

CeritndFbmt 

Software 

CENTRAL POINT SOFTWARE. INC 
9700 SW Capitol Hwy #100 
Portland. OR 97219 
503/244-5782 


JB^ApptDraf.Inc 

VOLUME BUYER 
PRICE LIST 

LIFETIMt WARRANTY 
ON APPARAT MANUFACTURED 
PC/XT/AT BOARDS - MIX OR MATCH 
TO ACHIEVE VOLUME DISCOUNT 


Pan No 

Oescnplion 

OTY C- 

7600 

Qoch/CalefKiar 

0800 

7602(6) 

Eprom Ptoarammei 



i24oi28Ptni 1778011 

7609 

6 Funclion Combo 11 

moo 

7624 

64/384K Muilifunclion 

twm 

76X 

64K/2M EMS 


RAU( Clock 

sinoo 

7670 

2S6K/t28MEMSRAM 

Mullifunciion 

SI790D 

7640 

64/266K RAM 

son 

7660 

64/5I2K RAM 

tnsk 

7664 

64/384K RAM/ Clock 

mn 

7862 

128K/3MEG AT Combo 

St79n 

7660 

0 K Piggyback Card 
IISMfil ftr 7852 

inn 

7870 

128K/2MB AT RAM Only 1131.80 

7960 

Short Slot Paraltel/SeriainOOC 


COO CASH OR CASHIER S CHECK 
UNLESS PREVIOUSLY APPROVED 
COMPANY CHECK 
303-779-0819 

ORDER LINE 800-525-7674 

APPARAT 

6801 S OAYTON 
ENGLEWOOD CO 80112 

CIBCl k mi ON HLADhK StJtVK t CAHO 


FAST 88 

Makes your PC run 
like an AT! 

PC Magazine "Editor's Choice' 

{9 16 86) 

■ No Slot needed ■ Speed select & 
reset switch ■ 100 % compatible 
with all software ■ 30-day money- 
back guarantee ■ Tech support 
hotline ■ 

FAST 88 without CPU $129.00 

PAST 88 wi\h 6066-2 $139 00 

FASrWwith V20-6 $149.00 

CHIP CLOK 

Automatic Date Time with 10 year 
Battery Backup! 

• Easy F*Iug In 

• No Slot Needed 

Chip Clok w software $79.00 
AMEX MC VISA COO 

To Order, Call or Write 
1-800-722-2353 in USA 
1-312-529-2552 in IL 

iCircie Reader Response f ork 
tree PC Tip-of-the-Week^WT 
C^PUQUEST Engineering Inc. 
801 Morse Avenue 
Schaumburg. IL 60193 

« IRUI OS HI MHB S)k\k I « Akll 


BREAK 


^^BOX 

^$42.50 



WireTap 


Hall-ComSec, Inc. (303)223-8039 
901 Sandy Cove Ft. Collins. CO 80525 

(mill v.» i» M KVk ( caku 


MADE IN THE USA 

MODEM 

INTERNAL HALF CARD 
HAYES COMPATIBLE 

™ ^inQ 

Baud Iwwa 

SOFTWARE INCLUDED 

VISA-MC-AMEX 

800-854-0561 x 806 

In (^ilomia Call 

800-432-7257 x 806 

INQUIRIES AND MAIL ORDERS 
Calilomta Residents add 6S tax 

RHINE INC. 

2401 E. 17th St.. 

Santa Ana. CA 92701 

MIINIIMIH'iimiBlMMWNf 


THE SHOWCASE 
FOR PRODUCTS 
AND SERVICES 
IN THE MS DOS 
MARKET . . . 


FAMOUS BRAND 

2400 

BAUD MODEMS 


“Our Volume Buying means 
GIANT Cost Savings for you!!" 

NOW (h H -70 

ONLY ^ I / <3 

HAYES COMPATIBLE 

U.S. MADE, 2YR MPO. WARRANTY 
{300/1200 or 2400 bp) 


WHILE SUPPLY LASTS 

805 - 656-3741 


emeu. JWiiN KFAIHK SIRVITF eARI) 


TO PLACE YOUR 
AD IN 

PC Magazine 
Claiisiried 
Marketplace 
Call (212)503-5115 


COMPUTER 

SYSTEMS 


LOWEST PRICES 


Turbo XT Basic System . . ’409 

• 256K on Mothert>oard 

• 360K Floppy Drive 

• AT Style Keytx>ard 
•4.77/8 MHZ 

• 150W Power Supply 

• Floppy Drive Controller 

As Above with Mono Monitor 
and Card *559 

Turbo AT Basic System . *1049 

640IC200W PS/Keyboard/ 
6-10MHZ1 2MBFD/HO&FO 
Controller Clock'Calendar 

1200B Internal Modem .... *99 


HUNTER Computer Center 


Open on weekends. 

C^l for other items. 

• All Systems FCC Approved 
2301 N. Collins. Suite 116. 
Arlington. TX 76011 


817 - 265-3772 

CIRCLE $51 ON READER SERVICE CARD 
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COMPUTER SYSTEMS 


All Zenith Computers 

640K PP. SP RGB 
DOS, Monochrome Mon 

PC'148 (4.77/0 Mhz) 

2 >0 $t249 

20mb $1S99 

30m b $1699 

PC-1S8 (4.77/0 Mhz) 

2 (d $1679 

20mb $1979 

30mb $2079 


(703) 440-0444 


WYSE PC>206 6/10 MHz. 
1 2mb Id 640K. Serial 
parallel. DOS. clock 
graphic card. WYSE 530 
monitor. WYSE Kbd 


WYSE PC* 4.77/9.04 MHz 
2 Serial. i Parallel 
clock. DOS. 640K. Kbd. 
mono/color graphics. 
WYSE 530 monitor 


SPERRY IT 44mb, 640K. 
1 2mD fd. 2 SP. 1 PP 
clock, keyboard. DOS 
free math co*proc 

$2795 

SPERRY MICRO IT512K 
1 2mb. 20mb. Par. Ser 
clock, keyboard. DOS 
graphics monitor 

$2459 


TOTAL SOLUTIONS CONSULTANTS (TIM MNI Or 
tSS4 Old KwM MM Kead. aurtw. tJSIS 

CmCLfc SeOUN RkAEXJt SERVICt CARO 


P7 


OKIDATA 192 


$985 

$459 

$599 


$329 

192- $375 

193- $529 

292 $469 

293 $603 

S/REED 420 $249 

600 $564 

600 $749 

TOSHIBA 321 $469 

341 $649 

351 $995 


DISKDRIVES 


DISK UPGRADE BIOS FORATs 

OUB-14 ovenides AT Drive Tabte to allow any 
compatible (]rive to be attached and tutly used 
with standard AT controllers. Short card uses one 
halt slot. Includes complele Set-Up routine and 
low-level lormat fadiity. Works UNIX. XENIX. 
PKJK. other OS and networks NOVELL is fully 
supported. $95 -f $3shpg. CATax. 



GOLDEN BOW SYSTEMS 
2870 Fifth Avenue Suite 201 
San Diego. CA 92103 
(619) 298-9349 


USED IBM’S 

OIL INDUSTRY UQUIDATIONS 

IBM XT 640K. 20MHD. 1-360K0D. Mono Mon.. Par. Pt.. KBD $1495 

IBM XT512K. 10MHD. 1-360K00. Mono Mon . Par. PI.. KBD 1395 

IBM PC 256K. 2-360KD0, Mono Mon., Par. Pt., KBD 995 

Monitor li IBM ■ For IBM Color Mon. & Board Add $249 
IBM AT S12K. 30MH0 $1995* CDMPAQ'S S895 & up* 


CLONES (Mixed) $449-949 

IBM COLOR Mon $349 

HAYES 1200b Ext $189* 

BOARDS (All Types) $35 S up 


IBM'S - "AS-IS" S450 4UP* 

IBM MONO Mon S95 

DISK DRIVES (’/i or full ht.). . . . $67 
PRINTERS CALL 


SOFTWARE PKgs. (Licenses & Support May Not Transfer) CALL 

All units guaranteed to be In excellent condition. 90 DAY WARRANTY on 
all hardware. 10 day money back guarantee If not satisfied. All units com- 
pletely checked out & tested, clean & align drives, etc IMMEDIATE SHIP- 
MENT. 'Limited Availability 

PC UQUIDATORS, INC. 106 Nashville, New Orleans, LA 

(504) 891*0909 P.O.B. 850227 New Orleans, LA 70185 


T h 9<*4 ()S HI ADKK StK\ K> L ARU 
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PC Import Center 


FCC Approved: Phoenix BIOS 

XT Turbo Kit: $250 AT Turbo Kit 

$590 

(Case. Power Supply. Mottertxiard. Keyboard) 

XT Turbo Motherboard (4 77 'S Mhz) 

$110 

AT Turbo Motherboard (58 Mhz) 

$385 

XT 1 SOW Power Supply 

$55 

AT 200W Power Supply 

$00 

XT Case $30 AT Case 

$70 

MGP Card $60 C6A Card 

$52 

Full Line ol Add-On Cards 


Complele Turnkey Systems Available 


Bestek Inti. Inc. 


4252 Blue Bonnet Drive 


StaHOfd, TX 77477 


(713) 240-0618 


('IK( 1 F WSOS HKAI3FR SPAN K>. CARU 


TO PLACE YOUR 
AD IN 

PC Magazine 
ClassiHed 
Marketplace 
Call (212) 503-5115 


DATA- LITE 
SYSTEMS 


DL-XT 

$ 999.95 

DL-XT TURBO 

$ 1049.95 

DL-AT 8 mhz 

$ 1849.95 

AT INCLUDES 
40ms HARD DRIVE 

ALL SYSTEMS INCLUDE 
256K RAM (512onAT) • 21 MEG HARD DRIVE 
FLOPPY DTSK DRIVE • PARALLEL PORT 
SERIAL PORT«CLOCK-CALENOAR*KEYBOARD 
MONOCHROME MOTMITOR 
VOeO CARD 

EGA SUB-SYSTEM $639.95 

FOR IGA WitM S«S1(W toa UNO 00 
21 MEG XT HARO DRIVE SUB SYSTEM S37S 00 
360KI/2HT PiQPPYOAiVE SI5M 

OTHER irlTIM COWNUMTIONt AND ITEMt AVAIUMi 

- • ‘CALL FOR BEST PRPCE* • • 
DEALERS WELCOME 


DATA-LITE 

SYSTEMS 

2828 COCHRAN ST . #174 
SIMI VALLEY. CA 93065 

805 - 527-6465 


— F.C.C. APPROVED — 


nRiri-. 5.V1 ON RKAl>t:K ShRVK'K CARD 


6 INCH DISKEHE SYSTEM 

Read, write, and formal diskettes from IBM 
marnframes. minicomputers, data entry equip- 
menl. etc. Complete easy to use software 
handles EBCDIC conversion. Can read and write 
CP/M Snneh drskettes (many formats) You also 
can use 8-inch drives lor PCDOS files: 1200 KB 
per diskette! $1095 complete. 

MICROTECH EXPORTS 
223 Forest Avenue 
Pak) Alto. CA 94X1 
415-324-9114 


5V4 & V/t HARD OISKS-AT/n 

20 mb HALF HIGH w/ CONTROLLER $365 
X mb HALF HIGH w/ CONTROLLER $455 
40 mb FULL HEIGHT w/ CONTROLLER $845 
X mb HARD CARD $395 
X mb HARO CARD $495 
25 mb TAPE BACK-UP INTERNAL $595 
60 mb TAPE BACK-UP INTERNAL $825 
TWO GUYS F.T.V. 

3160 Zion Lane 
San Jose. CA 95132 
408-2596800 


DISKETTES 


QUALITY DISKETTES 


5’/4- OS-DD 
100% Certified 
Lifetime Warranty 
U S. Mfg.. hub ring 
Add4( For: Tyvec Sleeves. Labels & Tab 
IBM AT SV<* OS/HD $1 .29 68. 
Colored SVx'OSOO in tSOifft. 

Colors 59( 

Shipping $3 per 100 dtskenes 
Order by phone or send your check lo; 

AMERICAL GROUP 

(818) 906-1132 

14200 Ventura Blvd Ste 201 
Sherman Oaks. (^ 91423 
riR( l> ON RhAilTR CART) 


y 
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DISKETTES 


EXPANSION UNITS 


HARDWARK/ 

DISKHTTE-S- 

EXI’ANSION 

I'NITS 


"N 


SAVE TIME 

with 


FORMATTED DISKS 

“Ready to use in your 
IBM PC or compatible. ” 



Nashua 


3M 


ALF formats brand-name factory certified disks, 
and double-checks them for defects. You save the 
time and hassle of formatting disks yourself, and 
pay no more than for ordinary blank disks! 

CALL TODAY TOLL-FREE 


1 - 800 - 321-4668 

in Colorado. 303-234-0871 


ALF 


1315-P Nelson St. Denver, CO 80215 


( tHCLS MIION Kl AI>rK StJiVKT.CAKO 


EXPANSION UNITS 


DYNAMIC RAMS 


1Mbit 
41256 
41256 
✓ 41256 
51258 
✓4164 
4464 


lOOnj $26.00 

100ns $ 3.25 
120rAS $ 2.50 

150ns 

lOOns $ 6.90 

150ns 

150ns $ 2.95 


a PROCESSORS 


□ STATIC RAMS 


mo 

vau 

mu 

171H 

27CM 


nOr* 


I. C. EXPRESS 


ORDER TOU FREE (Moa - FrL • 8-5) 

(600) 892-8889 • (800) 882-8181 

Oul«0»Cafema ' 'v';wC9<ar«a 

C4U K» cumcM RKfs « No;M mcao« e *u mukmatcim « \oo% ouwMNqfD 
vVoi.nlvCair' e MaMoo/viSA <r« n mon e «nc*a«»auMc'iocn9t9>e AWwnumonMStOOO 
Umoi— qtn m nweoiiotst tOMiw e 6 M 00 I'a0(iy4e < 

1S3S8 VaSevatvO-DNorindusiiv CA 91746 Phon* ei8.369-26M 


V 


PC EXPANSIONS 


AST SixpockPlus (384K) $199 

SixPokPremlum (IM) $399 

Advantoge (1.5M) $501 

Advontoge (3M) $679 

Rompoge (2M) $459 

RampageAT (2M) $639 

INTEL Above PC/AT (2M) call 

Ouadboord (364K) $179 

QuOdponAT;139 EGA + :$349 

HERCUfS 9 cpriKs bood $199 

Color Cord $159 


HAYES Smortmodam 1200B . $359 

Smortmodem 1200 $389 

Moynard OnBoord 20 $639 

Sandstor Series coll 

MoynStreom Tope from $669 

WD File Card (20M) $599 

Seogoie 20M Hard Disk $399 

Plus Development 20M HD Card $699 
TandonTM102:10e. TeKFD55BV; $109 
Toshiba for AT;109 .... 1.2M:$139 


Setof9(64K);10 (256k} $27 

6087-3 $119 

CAU 


Monitors . . . NEC. Amdek. Princeton GR 
Printers . . . Citizen, Ponosonlc. Toshiba 
LoserPrinters . . . Canr>on. Qume. HP — All Popular Software 


VLM Computer Electronics 

10 Park Place • Morristown. NJ 07960 • (201) 267-3268 

Visa. Arc. Check or COD 


BERNOULLI 

BOX® 


IOMEGA' ^ 

BERNOULU'' 


Al lOH lOMb single $ 

1 325 00 

A2I0H lOr^ lOdudI 

1 785 00 

AI20H 20Mb Single 

1 625 00 

A220H 20 4 20 dual 

2 2‘>5 00 

A220H-W80 Plus KO 

3 75000 

Al lOH-APLS lOMb 


single MACH 

1 t45 00 

A2tOH-APLS i0+ 10 


dual MAC H 

1 7U5 00 

AI20H-APLS 20Mb 


Single MAC 4 

1625 00 

A220H-APLS 20 4 20 


dual MAC 4 

2 2‘>H00 

PC2 Adaptor 4 Sotlwurc 

132 00 

PC2B Bootable Adap stiltv 

« 18700 

AlO lOMb Curindge 

59 00 

A20 20Mb Cartridge 

7800 

Cleaning Kit 

79 00 


1 



19142 VAN NESSAV 

TORRANCE CALIF 90501 

2 1 3-320-8990 800-225.70 1 0 



IC 


PROMPT DELIVEI 

'.AMC UAY UVJAU* 


iMblt 

$1256 

4464 

412S6 

41256 

41256 

4164 

27512 

27C2S6 

27256 

27128 

27C64 

2764 


DYNAMIC RAM 
tOOOKi' 100 08 
«»8>ui 100 ns 
MKi4 I so ns 
»eiui lOOns 
»SKii 120ns 
Kttui ISOns 
MKx tSOns 
EPROM 
Mfoa 200 08 
32Kj 4 2S0n8 
32<b« 2S0n8 
i4Kaa 250 ns 
Mjis ISOns 
8^.8 250 n 



^■rM4i».i« m.ii ISfln* 9 MS U 



ill 

F*ei«^ N8W, WrtRM Pam 

UNLIMITED MC 

(9 W 267-4961 

... 


PC SERIAL CARD 

Eight-channel ACL" serial card is compaibte with 
RS422 and RS485 links. The 'smart card* tea- 
lixes nexible address decoding, programmable 
viterrupts. expandable opbons via software, and 
the ability to download custom programs— plus 
the abdity to operate over greater distances and 
speeds, and to interlace industrial process 
controls. 



STAflGATE TECHNOLOGIES. Inc 
33800 Curtis Blvd 
Easitake. OH 44094 
(216)951-5922 


Hardware Expansion Units 

continued on the following page 
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TUK SHOWCASE fOR PRODUCTS AND SERVICES IN THE MS DOS MAREET. . . 



HARDWARE/ 

EXPANSION 

UNITS- 

roWER SUPPLIES 


MEGAMEMORY 

AND 

DESKTOP PUBLISHING 


Lowest Prices in USA 

Fully Populated 2M6 Boards 
Made tty Tal Tree Systems 

HIGHEST QUALITY RAM CHIPS 
JRAM-2 $319 

JRAM-3LOTUS-INTEL $389 

JRAM-AT . $389 

JRAM-AT3 LOTUS-INTEL $439 

JLaser-l . $269 


Super Combo Special 
QMS KISS LASER Printer. 2MB 
JRAM-3. JLASER Module $2499 


THE RAM EXPLOSION 


(703) 569*4471 


HR StMNN I « ^Kl> 


NETWORKING 

VIDEO LAN ” LINK SYSTEM ’' 

For Composite. RG6I or RS-232-C color or mono 
comp./mon. labs. Instructor has complete con- 
trol of ail trainee computer monitors. Instructor 
can 1) transmit image. 2) receive image, or 3) 
transmit any trainee image to any/all trainees. 
Software independent. Increases instructor effi- 
ciency & trainee comprehension. 

APPLIED COMPUTER SYSTEMS. INC. 

3060 Johnstown-Ubca Road 
Johnstown, OH 43031 
1-000-237-LINK 


PERIPHERALS 

MotherSoard Clock SS9 

SideClock does not use an expansion slot! 
The Innoventions' ClocK/Calendar, installs 
in seconds. Just open the computer cover 
and snap it into place. Never enter the time 
and date again SideClock does it for you. 
Battery & Software included 30 day SS 
back gtd 2 year limited warranty SSO-i- 
S3s/h. Site discounts. 

Dealers welcome 
Arislo 

16811 El Camino #213-M 
Houston. TX 77058 
713/480-6288. 800/3ARISTO 


WE LL BEAT ANY 



FC/xrsmBiiiiooo 



ESS!- 

WITH MOMTOR A VIDEO CARO 
MONO $1359 /COLOR $1559 

• 200W Power Supply/Case 

• K-136 AT/XT Keyboard 

• 1024K Memory On 80286 Mother Board 

• 1.2M High Cavity RoppyOnve 

• AT HCO/FOC Controller 

• Mono or Color Graphic Adapter 

• Assembled and Fully Tested 

MAGITRONIC TECHNOLOGY INC. 

9-02 43 ROAD. LONG ISLAND CITY. NY 11101 

EAST COAST ORDER WEST COAST 

1-S00-227-5454 SHIPPING IS 

INFO UNE: 716-706-7670 NOW AVAILABLE 

IBM* PC/XT are registered trademarits of IBM 
Alt Orders are Shipped UPS CX Cash. Certified Check or Money Order 





PERIPHERALS 


WrLL DELIVER IT 



PC/XT IYSTEM8M 

’S 29 

WITH MONITOR & VIDEO CARD 
MONO $529 / COLOR $739 

• Power Supply • Slide Off case 

• 640K Expandable Mother Board 

• 2S6K Installed 

• K-136 AT/XT Keyboard 

• 360K Drive • Floppy Control Card 

• Mono or Color Graphic Adapter 

• Assembled and FuXy Tested 






RUGITRONIC TECHNOLOGY INC. 

9-02 43 ROAD. LONG ISLAND CITY. NY 11101 


EAST COAST ORDER 

1-800-227-54S4 

INFO LINE: 718-706-7670 


WEST COAST 
SHIPPING IS 
NOW AVAILABLE 


IBM* PC/XT are registered trademartcs of IBM 
All Orders are Shipped UPS COD Cash. Cemfied Check or Money Order 


nSCU; MMIN Rl ADUl StRVICY: CARO 


POWER SUPPLIES 


SILENCER 150: 

Quiet, Cool Power 


Ciam. Vhl (IN KkAM-Ji SkRVK'fc CARO 



• watts 

• 2SMeisr)e8l 

• 84%lesanoiM 


Tufbo<k)oi PC/XT Cooling Fan SeS* 
Turbo-Cool AT Coding Fan $79® 

Silencer 150 PC/XT Power Supply $149 
Silencer 200 AT Power Supdy $179 
Turbo-Cool 150 P^XT Power Supply $159 
Turbo-Cool 200 PC/XT Power Supply $199 

OuwMrry {vwmg CoowWe facft Supporr 

PC COOLING SYSTEMS 

31510 Mountain Way. SonsaU, CA 92003 


NEW LOW PRICE 

UL & FCC APPROVED 



.*44 

*70 


200W 

Qty of 200 or more pcs. 
lOM CXONE hiAF^OWARE AVAILABLE 
Manufacturer & Importer 
HOT LINE: 818-333-^193 
FAX: 818-961-4337 
A-TRONIC & Office Machines 
15703 East Valley 
City of Industry. CA 91744 

CIRCtb 2bi ON RhADLR SbJtVICbCARO 


TO PLACE YOUR 
AD IN 

PC Magazine 
Classified Marketplace 
Call (212) 503-5115 
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HARDWARK/ 

PRINTERS- 

sokiwarf:/ 

ACCOUNTING 


PRINTERS 


LASER PRINTER 
TONER CARTRIDOES 


HP • APPl.P. • CANON • CORONA 

$79''*^. 

pluN $2.50 shipping each prepaiil 


POKIAIKK 

i:o:i Wilshirc HKd 
Suite 44 

Uesi Li>n Angeks CA 

(213) 827-7436 


SPEED DEVICES 


PC Magazine Classified 
Marketplace 

the ultimate target market! 


The brand .spiN-ifiiTs who read P(.' 
Magazine don't have the time to shop 
aniund. their oiti>' roiK-ern i.s gelling 
whul ihe>' need u.s(|ui<-til.va.s pos.sible. 

TheyTI DIREtTF their attention 
to PC M^azine Classified 
MarketpUra 

For them PC Magazine Cla-ssified 
Marketplace's Ilireri -Response/ 
Display Ad formal repre.senis u fast. 
eas>' and i-osl effective method of 
product acquisition. They know ii 
will have the priKlucts they need and 
the information they want regarding 
price, volume disciiunts. specifica 
tions and delivery. 

Ifyou think that your business can 
benefit from the .‘iTo.lIOU hrand 
specifiers who read Ki Magazine . . . 

YOU'RE RIGHT! 

So take DIRECT action and 

011(212)503-5115 


IBM-AT SPEEDUP 

The High-Performance 
Speedinjectof from Ariel 

As the industry's recognized leader in high-performonce speedup 
products, Ariel has performed extensive reseorch ond developed 
unmotched experience in this field. Our products offer the complete 
solution. 

• XCELX 286/287 XPRESS’" A Speedlniector for ALL iBM-ATs Uses relia- 

ble frequency synthesis for full compatibility onffhigh performance 
• 100% vofioble from 5-13 MHz CPU speed, while running • Mode 
switch defaults to stondard 6 MHz or tost mode • Hordwore reset 
switch • Speedup the 80287 independently Choose from: Stand- 
ard Vi CPU speed, 8, 10. 12. 14. or 16 MHz ocfuol co-processor 
speed • Rear mounted • One-yeor worronty $ 99,95 

• XCELX 286/287 XPRESS 4 The Speed Utilities The Speedinjector 

with software that will display exoct XCELX frequencies • speedup 
herd disk by 50% • speedup keyboord reoction time • correct 
floppy disk occess $139.95 

• FAST 80286-10 For CPU speeds of 10 i MHz $299,95 

• FAST 80287 - 8. 10. 12. 14, 16 MHz Coll 

• FAST RAM 100 & 120 NS. 128K & 256K Coll 

• Mil-Spec Crystals The famous Ariel Crystals. For eorly ROM ATs. 

A/oiloble: 16-17-18-19-20-22-24 MHz $ 1995 

increase 
overall speed 
up to 300% 

A . . ^Vmi ORDER HOTLINE: 

/|rjA| 201-788-9002 

P.O.Box 866 Flemington. NJ 08822 

C'lRCU: 574 OS KI-.AOKK .SLRVK'h CAKU 



SPEED DEVICES 


MAKES YOUR PC/XT 
RUN FASTER THAN 

AN % 


. ■» < 

.* 310 “ 


FEATURES 

• HIGH PERFORMANCE/FULL 
COMPATIBILITY 

• 80286 PROCESSOR/CLOCK 
SPEED/FULL 8 MHZ 

• HARDWARE SWITCHABLE 8088 
REMAINS IN SYSTEM FOR 
FULL COMPATIBILITY 

• HARDWARE SWITCHABLE 
CACHE-DISABLE 

• 80287 GOLD SOCKET AT 5/8 MHZ 

• 8K HIGH SPEED CACHE MEMORY 

0«ai97 inquiry /ntxrvd 
^ for further Information 

Call (617) 875-7912 

BESTCOMP 
INTERNATIONAL 
CORP. 

12 WILDWOOD TERRACE 
FRAMINGHAM. MA 01701 
TELEX 928116 iCHIBAN 
FAX: (617)881-3903 3 %mC/visa 

( IRa> 1711 ON Kl AOfK SLKVK T ( AKO 


THE SHOWCASE FOR 
PRODUCTS AND 
SERVICES IN THE 
MS DOS MARKET . . . 


SOFTWARE 


ACCOUNTING 


NC$ FUND ACCOUNTING 

Powerful fund acet’g software tor local govts, 
schools, and other non-profit entities. System is 
customized to user needs. Modules: GL fiP. AR, 
Encumbrance. Budgets, J-Entry. Chkwrt'g, User- 
Designable Reports. Integrates with NCS PAY- 
ROLL and UTILITY BILLING and operates on the 
IBM family of micros and compatibles. 


NATIONAL 

COMPUTCR 

SYSTEMS 




NATIONAL COMPUTER SYSTEMS. INC. 
P.0. 80x9365 
Minneapolis, MN 55440 
800-328-6172/612-830-7652 


ACCOUNTING 


CPA’s CLIENT WRITE-UP $250 

Now a low cost, proven system featunng com- 
plete general ledger with llexibie report formats, 
statement of change, job cost and optional 
Lotus/dBase interlace. After-the-fact payroll 
provides earnings records, state u/c, 941 W- 
2's and 1099 s. Runs on all IBM PC/XT/AT and 
compatibles with 256K. $250 complete-includ- 
ing printed manual. 14 day Free Trial. 

HOWELL ASSOCIATES 
4545 Bissonnet Suite 286 
Bellaire. Texas 77401 
713-661-6652 

ACCOUNTING KIT $79.95 

Peanuts & Caviar is a kit designed to introduce 
the principals of accounting and bookJieeping to 
non-accountants. It includes a resetable gen- 
eral ledger software package free The kit con- 
sists of a 300 page book, worksheets, homework, 
homework analysis and GL software. The soft- 
ware generates detailed reports, trial balance, 
income statement and balance sheet. IBM or 
compatible. Used in curriculums by Platt Col- 
lege, Denver Public Schools, etc. $79.95. 
Learn-Ed Soflvrare 
8400 E.ILIFF Suite 11 
Denver. CO 80231 
1-800-621 -8385 ext 736 

PC-FUND 

The leading fund accounting system for local 
govts and non-profit organizations. Modules in- 
clude General Ledger. Accounts Payable. En- 
cumbrance, Obligation Tracking. Accounts 
Receivable. Payroll, Budgeting. Fixed Assets and 
Dorxx Receipts. The system supports up to 99 
funds. 9999 depts. PC-FUND runs on the !BM- 
PC and most MS-DOS and XENIX computers. 
AMERICAN FUNOWARE. INC. 

P.O.Box 773028 
Steamboat Spririgs. CO 80477 
800-551-4458(303)879-5770 

LOAN CALCULATION PLUSI $69 

The #1 Loan Calculation & Print Softvrare Pkg 
Solves virtually every loan calc. Amorts. (rreg 
Amorts. Present/Fulure Value. Rule of 78th Pay- 
off & Rebate Calcs, iRS Interest & more! Works 
on all MS/PC-OOS machines w/128k min. Join 
the thousands of users who find LOAN SHARK 
indispensable. 

LOAN SHARK'* Easley Microsystems. Inc. 
234 North 0 Street 
San Bernardino. CA 92401 
(714) 381-3379 


MIP FUND ACCOUNTING 

The MIP Fund Accounting System meets the fi- 
nancial and managerial reporting requirements 
ot not-for-profit and governmental organiza- 
tions. The System features multiple fund and 
fiscal years, user-defined reports and six levels 
ol account coitoig. Modules offered: G/L A/P. A/ 
R, Payroll, Encumbrance. Expenditure Budget, 
Revenue Budget and Lotus/DBase Interface. MIP 
FAS is available lor IBM XT and compatibles. 
MICRO INFORMATION PRODUCTS 
505 East Huntiand Or. Suite 340 
Austin. Texas 78752 
(512) 454-5004 1-800-MIP-FUND 
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■ Representing The Leading 

1 Fund Accounting Systems 

1 (208) 882-81 75 cx (209) 333-1575 

25% OFF PC-FUND 


[ tK( 1 1 .VviOS Kf Alll K SI KVK 1 t VHIl | 


BUSINESS OFFICE AUTOMATION! 

WITH AASimiN Tate PRODUCTS AND . . . 

SPECIALIZED ATTORNEY. OFFICE MANAGEMENT. REAL ESTATE. TIME & BILLING. 
ACCOUNTING. CUSTOM GENERAL RETAIL OR WHOLESALE OFFICE PACKS. 
VARIOUS OFFICE PACKS PRICED FROM S99S.OO TO S287S.00. 
RESELLER DISCOUNTS BUSMBSS MCE • 1 (800) 624-2232, EXTENSION 777 

REGIONAL DEALSHIPS AVAILABLE 24 HOURS 

(TK(1.I- KkADI-K CARO 


CPA Review Pass/Refund 

You Pass or We Payl Ow 2.100 compute inter- BUSINESS 

active multiple choice & essay/problems. Call tor 

details on the progressive way to study. Also Di- 


agnostics tor LMA. LPA. LlA txams Personnel 
Evaluator IBM PC. XT. AT. or compatibles. Indi- 
viduai. Office. College Packages /Waiiable 
AM EXP Master (^rd. Visa Accepted 


► timeslips^ 


POP-UPTIME & BILUNG SOFTWARE 
$99.95 

"Jewel of a Billing Program" 

— INFOWORLO, RATED 9.3. Nov. 3/86 Issue 

TIMESUPS LETS YOU... 

• IVack time like a "stopwatch" • Produce custom business and 

• Batch enter time/expense data financial reports 

• Over S,(X)0 professi^al bill formats • Export to spreadsheets and 

with aged receivables, flat fee databases 

and more • Tfack retainer/trust account 

Call (SCO) 225-5669 to order. 

For rush servke/more information, call (617) 466-7356. 

Add $7 s/h. Not copy protected. 30-day money bade guarantee. 


NORTH €DG€ 

SOFTUJflAECORR 


PO Box 286 
Hamilton. MA 01936 

CIKCI.!-. < >N KhAI»-.K ShJ<VK‘K <‘AKI> 



MicroMash 


MicroMash 
P.O Box 6512 

Huntsville. TX 77340. (800) 241-9700 
In Texas (409) 295-1597 


dBASE ACCOUNTING TOOLS 

•GENERAL LEDGER 'ACCTS PAYABLE 

•dINVOlCER & A/R ‘SALES ANALYSIS 

* SERVICE BILLING ‘ORDER ENTRY 

‘JOB COSTING ‘JOB ESTIMATING 

•PURCH ORO/INVENTORY ‘PAYROLL 

S99 ea • s&h w/dBASE 2. 3 or 3-^ Source Code 

dATAMAR SYSTEMS 

6809-P Convoy CouM 

San Dtego. CA 92111 

(619)278-6222 

Visa-M C-AMEX-Check-COO 


CONSTRUCTION ACCOUNTING 

The CMAS system is designed lor contractors 
where tracking job costs is required. Modules 
include Job Cos!. Payroll A/R. A/P. General 
Ledger. Estimating & Service Billing. CMAS 
software is fully integrated, includes automatic 
invoicing & ties-into most spreadsheet & WP 
programs Multi-terminals available. 
DATA-BASICS.INC. 

11000 Cedar Road. Suite itO 
Cleveland. OH 44106 
(216)721-3400 


MONEYCOUNTS* Ver3.8 $12 

CPA designed Money Mgt & Accounting Sys- 
tem tor Home & Busmks Checking & credit card 
Mgt . Smart account balancer, budgeting, fi- 
nanciai statements, graphics, financial data base, 
inquiry reports, on-line help, color, pop-up cal- 
culator. tutorial, handles up to 999 accts/24000 
entries per yr. much more. OK to copy. Call or 
sendSl2Check/Vis3/MC. 

PARSON S TECHNOLOGY 
6925 Surrey Or. NE. DEPT M 
Cedar Rapids. lA 52402 
319-373-0197 


Save Legal Fees By Using 
LegalEase* 

LegolEose'* is a simple, readv-’o-use 
business and legol forms system for 
IBM* PC'swithover ISOtime-tesfed 
models lof contracts, agreements, 
leases, notices and binding business 
forms. Edit with PC Write" WordStor* 
MultiMofe'* or ony other standard 
word processing software. LegolEose'" 
is menu driven ond wos written for 
non-lowyers by o respected Boston 
ottorney, Richard H. Gens. 

NEWI The Real Estate and Corpo- 
rote Modules of LegalEase * The 
Reol Estate Module comes com- 
plete with o wide ronge of Real 
Estote forms. The Corporate Module 
contoins oil the basic legal forms for 
cofporote meetings. 

Soon to Follow! The High Tech 
Module of LegalEase.* 

Logn Ense-. S' 20.95 {odd S7 SOp&n) 
Belt- 't'n R'-t Fs'a'e Mooj <* o^o 
Cc-rpC'ov.VtodL e $90.05 CO. ;ood 
S/ .6Cp&h; A-'y COmbir’QfiC'' O* POCH- 
ogps: tokc S'O.OOcHeocKpockoge 
(odd $10.00 p&hV 

1-800.628-2828 Ext. 706 

Ije ^Ease 

HOG Software, inc. 

S4 Whitney Street, Sherborn, M A 01 770 
For fester service, cell us et (61 7) 651 - 1 88 1 
t IHd.l HI MW K SI kVK I- tAKI> ’ 


PC ORDER PAD 

For Manutacturers. Wholesalers or Retailers: 
MAKE MORE MON^ by automating your order 
prxessing function. Handles Cash and Charge 
sales with an End-ot-Oay Cash and Sales Sum- 
mary report. Produces a Customer Receipt/ 
Picking st^ Keeps track ol inventory. Can easily 
use BAR (^DE or OCR input. WiH Import/Export 
files in ASOi formal. EASY & FAST with full on- 
line HELP screens Runs on most MS DOS com- 
puters with 384K. hard disk. 60 col. printer. Cash 
drawer optional. Custom modifications & Sup- 
port available. Dealers invited' 

COLUMBIA SOFTWARE. INC Demo $15 
10420 S.E.HitIcresI Drive 
Portland. OR 97266 
(503)654-7722 


LP86-LINEAR PROGRAMMING 

A powerful menu-dnven system tor solving lin- 
ear programs with up to 510 constraints and 2510 
variables Features include nteractive and batch 
operation, spreadsheet-style input and editing, 
a storage system tor problems and bases, se- 
quential file input/oulput Simplex algorithm re- 
start. a complete report generator, sensitivity 
analysis Requires 192K. $99 with 6087 sup- 
port. user's guide. VtSA/MC 
EASTERN SOFTWARE PRODUCTS, INC. 

POB 15328 
Alexandria. VA 22309 
(703)549-5469 

VERTICAL MARKETS GALORE! 

Full Legal & Acc't Systems, Mfg. AR-W’-GL-t-P 
Room/Eqmt/Patient Scheduling, Fnancial/Stat. 
Video Stores. Rent-Aiis. POSS/OE. Muni Water 
Billing. Jewelry, Gas Stations, Farms. Hotels. 
Subdiv. Cash Flow Anal. Vehicle Main., Anange 
Agenda. Stock/Options Anal . Bibliographic Mgr. 
$l5/demo/calalog-on-disk-$4. 30 day 
guarantee. 

Bear Vertical Strategies (inci. Bear Software) 
Subsidiary of The SourceView Corporation 
P 0. Box 578-A 
Concord. CA 94520 

(415) 6800202: (8(X)) 682-2860K>rders only. 


LEGAL HELP- ON A DISK! 

MCROLAWYEH ' FORMS are templates for most 
common legal forms. Includes complete de- 
tailed instructions. Three versions with over ^ 
forms each. Examples: 

• Business: consulting, leases, partnerships. 

• Corporate: articles, bylaws, meetings. 

• Personal: wills, loans, mantal agreements. 
$49.95 ea . $89.95 tor 2. $124.95 tor all 3. $3.50 
S&H. SpecHy computer, word processor. 
Computer Systems Integration. Inc. 

P.O. Box 28113 Sta. #16. Dept. P 
Lakewood. CO 80228 
(303)986-3102 


MAX PROFITS WITH LINDO* 

Join the thousands already using a UNDO op- 
timizer on business planning problems. Quicl^ 
generate a Maximum Profit/Minimum Cost Plan 
with one ot the following: 

‘ LINOO— (or Linear. General Integer and 
Quadratic Opiimizaiton 
‘ (^NO— lor Nonlinear Optimization 
‘VINO— adds Optimization to Spreadsheets 

UNDO Systems, tnc 

PO Box 148231. Dept. P 

Chicago. IL 

(312)871-2524 


Software Business 

continued on the following page 
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BUSINESS 


PLANS n TOTALS" 

The Journal of Corporate Computing said *tor 
all aspects ot business planning, budgeting, 
forecasting, manpower. P&L. operational anal- 
ysis. financial analysis, and stalements-inclLid- 
ing variances, for up to 5 years. If your budget 
allows only 1 software purchase this year P&T 
should be it.‘ The book of IBM software said 
‘Ease of use 'A', value for the money ‘A, overall 
rating ‘A. Management Accounting said ‘many 
beneits for every business, truly an outstanding 
value * On Line Today said ‘provides sophisti- 
cation other wise out of the reach of cost enter- 
prises.* Over 100 built-in reports. Only $99 
(factory direct 50% discount). Credit Cards 12 
month money back guarantee. 

Resource N Corporation 
721 Lowell Street 
Carlisle. Ma 01741 
617-264-4450 


PC BUSINESS SOFTWARE 

Payroll on Piece Rate; 

Job Cost; Inventory; 

Time & Material Billing; 

Purchase Orders; 

Accounting & more; 

As Low As $175; 

ABC is AFFORDABLE 
Executive Data Systems 
(800)367-6081 
(713)437-8913 


BUSINESS TIME 
MANAGEMENT 


PHONE AND TIME MANAGER 

PROOEX: Phone & Time Management System 
for ANYONE with a Phone & PC! Instantly locate 
names & phone numbers. Auto-dial. Record 
notes ot conversations, log calls, create ticWer 
files, maintain to-do lists, many more features. 
Essential for salespeople & professionals. 
Memory resident. $89.95 (VISA/MC). 

Prodex Development Company 
5616 East Greenlake Way North 
Seattle. WA 98103 
(206)527-2898 


TIME MANAGEMENT SYSTEM 

‘PrimeTime effectively weaves together a col- 
lection of tools into an extremely useful and 
powerful time management fesource . PriineTime 
works, and its worth every nickel.* (InfoWorld il 
25/86). Runs on IBM or compatibles in resident 
or stand alone mode. 30 day money-back-guar- 
antee. Not copy protected. $99.95 

Prime 

T/me. 

WISEWARE.INC. 

3176 Pullman St. #106 
Costa Mesa. CA 92626 
(714)556-65236x1. 102 


BUSINESS TIME 
MANAGEMENT 


*** DATEBOOK $89.95 
‘APPOINTMENT SCHEDULER* 

Ideal for Professionals! Features include help 
windows, multiple bookings, flexible time inter- 
vals. Searches fv openings within specified days 
and tkne. Supports 20 different schedules. Prints 
daily appts. IBM/XT/AT compatible (w/hard 
disk). $89.95 + $4 s/h; Chk/Visa/MC: MO add 
tax. 

*** EXECUTIVE COMPUTER SYSTEMS **• 
•••• 1571 Fenpark Onve *•** 

Fenton. MO 63026 

(314)343-5757 

CALENDAR PLUS 2 (VERSION 3) 

A time management system that cfisplays activ- 
ities in block calendar; prints calendar for seiec- 
(ive range of activities, times, personnel or 
locations. Print calendar extracts in tabular lists; 
merges separately maintained calendars. Much 
more. PC-DOS/MS-DOS VERSION 128K. any 
printer $249.00 
TIME PLANNERS INC. 

P.0.BOX400 
Tyrone. Georgia 30290 
404-487-9355 

TIMEZONE- 

When phone work is long distance you need more 
than one clock on the wall. Timezone pops-up 
24 world time meridians on your IBM compati- 
ble screen, with cities or labels. Hayes compat- 
ible keyboard dial, auto redial, COM 1&2: $14.95; 
T(mezone2 16# direclory: $24.95; TimezoneS 64# 
directory: $34.95; Not copy protected. $3 S&H. 
Check. M.O. 

Pacific Speech Systems 
P.0. 80x31313 
Seattle, WA 96103 
206-526-1400 9-2 PST 


CONSTRUCTION 


CONSTRUCTION MANAGEMENT 

Affordable, understandable software for buitd- 
ers. Job cost, billing time and materials or per- 
cent complete, payables, change order and 
retention traddng in one package. Prints checks, 
statements, bids, 30 f reports. Clear manual & 
help windows, backed by our professional phone 
support stall $795. 

Yard! Systems. Inc. 

3324 Slate Street. Suite *0’ 

Santa Barbara. CA 93105 
(805)687-4245 


THE SHOWCASE 
FOR PRODUCTS 
AND SERVICES 
IN THE MS DOS 
MARKET . . . 


DATABASE 


FREE dBASE COMPJLER 

Evaluation kit includes; demo disk with 15 PRG. 
10 FMT. 5 FRM. & the results of compiling them 
with WordTech & Clipper. Also, complete re- 
prints ol 5 magazine reviews of both compilers 
including 22 benchmark tests; Also detailed 
Brochures with all features and limitations ol 
both. FREE. No obligation. Call 24 hrs. 

dBASE III ® 
Compilers 

dataBase Specialties 
RO. Box 2975 
Oakland. CA 94609 
(415)652-2790 

ROOTS II FOR GENEALOGY 

Oganize your family tree and phnt camera-ready 
family books containing charts, text and in- 
dexes. Store, retrieve and display 1.000's of family 
facts with biographical sketches and source 
documentation. Lightning-fast searches and 
sorts. 250 page manual. Satisfaction guaran- 
teed Write tor free brochure. $195(-»- CA lax). 
COMMSOFT 

22570ldMiddiefieldW3y. SteA 
Mountain View, CA 94043 
415-967-1900 


DATA 

ENTRY 


OM r I T t ■ 

□□ 


COMPUTER KEYES 
21929 Makah Road 
Woodway. WA9B020 
(206)776-6443 


VDE— Viking Data Entry 

The premier data entry system. Full-featured 
to replace key punch & keydisks. Full screen 
‘FORMS.’ double-key verify, wide variety of op- 
tions, crossfoots, subtotals, batch balancing, 
duplicating, statistics, skipping, etc. Character, 
field & record level validaltons. $120-600. Also 
lor minis. 

VIKING SOFTWARE SERVICES. INC. 

2615 East Skelty Drive. Suite 816 
Tulsa. Oklahoma 74105 
(918)745-6550 


DATA 

ENTRY 



RODE/PC DATA ENTRY SYSTEM 

Top-rated PC data entry software. Fastest and 
easiest to use. Extensive features to meet every 
data entry requirement. Stand alone and LAN 
versions. High-speed data entry keyboard avail- 
able. Demo version includes all programs and 
documentation: $40 ($5 shipping. CA add lax) 
creditable to full version lor X days. 

DPX, INC. 

20823 Stevens Creek Blvd., Cl -C 
Cupertino. CA 95014 
(408)973-9292 TELEX 701111 


KEYENTRYlir 

Whether just starting, or replacing keypunches. 
3741s or dedicated systems... You won't see the 
lull potential ol PC-based data entry until you 
see KeyEntry III. Ihe premier data entry system 
tor PCs. $3% to $895 version/quantity d^n- 
dent. Complete Evaluation Package just $42.50 
delivered. To order, or for information, call now. 
SOUTHERN COMPUTER SYSTEMS. INC, 

2732 Seventh Avenue South 
Birmingham. AL 35233 
(800) 533^879 or (205)251-2985 


DESKTOP 

PUBLISHING 


DATA ENTRY EMULATOR 

You will not find any PC Data Entry System— 
FASTER. EASIER to use, or LOADED with more 
USABLE features. Distribution Warldwide. The 
EMULATOR will meet your Data Entry needs-OR- 
return it with no obligation. PC or DE style key- 
board. Fully menu driven. Price $395. X DAY 
FREE TRIAL. Also avail, for IBM &34/X. 


Automatic 
DeskTop Publishing 


PowerText 

Formatter 

Automatic text and page 
layout for DeskTop Publish- 
ing. Typeset ads, books, con- 
tracts, scripts, newsletters, 
manuals, form letters, etc. 
with a LaserJet, your WP pro- 
gram, and PowerText. Set 
your strategy, then publish 
without constructing each 
page. Hyphenates, justifies, 
puts text in columns, numbers 
paragraphs, produces con- 
tents and index - all with 
simple commands. Include 
pictures with our separate 
PowerText Graphics Module. 
For PC/MS-DOS with 256K. 

Beaman Porter, Inc. 

417 Halstead Avc 
Harrison, NY 10528 
(914) 835-3156 
(800) 431-0007 

$89.95 each $5 shipping 

aR<T.h»M)N HJ.ADhR SI.KVK K CARD 
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sorrvvARE/ 

DESK TOP 
PUBLISIIING- 

develoi>mi:nt 

TOOLS 


DESKTOP PUBLISHING 



• FtmtGeii SliUl 

ITic new Sigiulurc Editc)r — only 

• FontGeii IV* 

Foster & mt>re powerfiil ihan ever, ntm 
with Mouse and Tablet support — only S2S() 

• vs Library of Fonts 

Hifi'lH'st qualit) — U)west prices' 

For HP PI.I (.ttmpalibk's • (j>ntiU • Riu»h •tjnt>n • N(,R 


(g SOFTWARE 


(all or «Titc ii>r FRFF CATAUK. 


P.O. Box 6lW • unit- Rock, AR ^2216 • 501/376-2083 


QOS K1 ADFK su<\ It F- CAKD 


HYPHENATOR 

Dictionary based hyphenation program lor use 
with Fontasy and desKlop publishing packages 
Embeds 'soft' (discretionary) hyphens into any 
ascii document. User-definable hyphen code 
Batch or mteractnre modes User modifiable dic- 
tionary. Great lor justified and columnar text, 
newsletters, etc. Only $35.00! 

PEGASUS ENGINEERING 
24431 Island Ave 
Carson, California 90745 
(213)8354566 

HIGH-TECH TYPESETTING 

Transmit your text toll-free, error-free via mo- 
dem to your fully automated typesetting sys- 
tem $2 per thousand characters. $5 minimum 
Same-day service 200-typefaces, sizes up to 72 
point Send $20opd. lor our 200 page guide- 
book. or cal tolFfree & use your MC/Visa/AmEx. 
Intergraphics 
106A South Columbus SI. 

Alexandna. VA 22314 

(800) 368-3342 or (703) 683-9414 in DC area 

LaserJet Unlimited book 

'A big plus tor anyone with a HP-LaserJet'- 

John Di^k. 'A fantastic resource lor any laser 

printer owner* -PC Publishing 'Demyslifies the 

popular printer* -Los Angles T imes 228 pages 

45 illustrations $24.95 plus $3.50 s/h. CA Res 

add6.5%tax.Check/Visa/MCaccepled Money 

back guarantee 

Peachpit Press 

2127WoolseySl 

Berkeley. CA 94705 

(415)843-6614 


TO PLACE YOUR 
AD IN 

PC Magazine 
Classified 
Marketplace 
Call (212) 503-5115 


DEVELOPMENT 

TOOLS 


CUT DEBUGGING FRUSTRATION 

T -DebugPLUS. a new run time symbolic debug- 
ger for Turbo Pascal, allows programmers to; 
w examine and change variables. 

* trace and set breakpoints. 

* view source code while debugging. 

II cuts debugging frustration and enables pro- 
grammers to find and fix bugs faster and easier 
than ever before 

T-DebugPLUS is only $60. and is complete with 
source code, reference card, and an 80 page 
printed manual, it requires Turbo Pascal 3.0 and 
2S6K memory IBM compatible Charge card or- 
ders toll-free at 800-538-8157 xe30. 800-672- 
3470 ext 830 in CA See ads m Byte or PCTech 
or call 408-438-8608 for more into. 


Turbo Povrer Software 
3109 Scotts Valley Dr. Suite 122 
ScottsValley.CA 95066 


BRIDGEWORKS! FOR 1-2-3 

Bridge the gap between Lotus 1-2-3 and your 
applications programs in BASIC. Turtx) Pascal. 
dBASE. other languages Say goodbye to PRN 
and DIF files No need to wan for file retrieve. Fast. 
Efficient. Dvect data transfer. Bridgeworks! reads 
FROM your Lotus 1 -2-3 worksheet file and moves 
data to your applications program m the format 
you specify in the other direction, BndgeWorks! 
writes your data directly INTO a Lotus work- 
sheet file. Not copy protected integrate into your 
3K>licalions with no royalty. For Lotus 1-2-3and 
Symphony on the IBM-PC/AT/comp $59.95 
GreyMatter International 
P.O. Box 1083 
Setauket. NY 11733 
516-689-7682 


DACfP 

PROGRAMMERS 

Memoty— Resident BASIC 

Siay-Rea lets you pop up compiled BASIC pro- 
grams Select your hot key or pop them up with 
aPOKE Automahc screen SM/ restore Add our 
EMS/ disk module (for DOS 3 ■» ) and pro-, 
grams use only 7K of DOS memory - the rest is 
stored in Expanded Memory or disk Stay-Res In- 
cludes a true SHELL facility allowing you to 
SHELL ANY PRI3GRAM. even other BASIC pro- 
grams. before or instead of becoming memory- 
resident Requires IBM or Microsofl compiler 
(OB2 requires OOS 3 -f ). Only S95 Add $50 lor 
EMS /disk module 

MACH 2 Turbocharges BASIC 

Use our assembler subroutines to boost program 
speed m^ times Instant screen displays and 
pop-up windows when compiled NoMKhmit- 
use all avail DOS memory tor stnngs/ numbers 
Store, search, sort strings at assembler speed 
Controlled input roubne uses standard edit keys 
& ignores *C i-‘Brk Pnnt using for numbers up 
to 6 limes taster than BASIC Read i wnte files 
last as DOS. Much, much more Assembler 
source code available Only $75 

Know Thy PC 

With Peeks n Pokes you can read & change 
system configurabon from your program Read 
CMOS chip on AT Unprqtect I6M/GW-BASIC 
pgms saved with "p' opoon Plug characters into 
k board buffer Read /change k'board staius- 
Read pnnter status - no more timeouts Use 
4pnntersasLPTl Swapprinteis.monltors.COM 
ports Readmonitor/COM status Boot system 
3 ways from BASIC. Disable^C&'ilrk Find more 
Peeks & Pokes Much, much more. All 8ASC & 
most assembler source code nduded Only $45 

Indispensable Ulllllles 

The Inside Track lets you load and execute large 
EXE files taster than DOS DOS /BIOS calls Bm- 
terrups from BASIC Lmt memory used by com- 
piled programs to eliminate Command com re- 
load Copy protect a diskette. Boot system 3 ways 
from DOS Memory map * summary of most 
common BIOS calls, including EGA Control 
k'board state - force Caps Lock, Num Lock - 
disablc“C.“8rV and Ctrl-Alt-Del Program bps. 
Much, much more All source code included 
Only $65 

Money-Back Guarantee 

Call for details on 30-day money-back perform- 
ance guarantee Our software ts not copy pro- 
tected No royalties when you use our sub- 
roubnes in compiled programs. Compatible with 
IBM / OV-fiASIC. QuickBASIC 1 & 2. BA5C0M 1 
& 2. MS 536 System Requirements: 

• IBM PC. XT. AT or compatible 

• OOS2-F (Stay-Res EMS/ disk requires 3 ■«■ ). 

• Stay-Res with QuickBASIC 2 needs DOS 3 

Order Now 800-922-3383 

We welcome VISA/ MC COO mUS only • aiM $3. 
Shipping US $3 / order Canada - $5 lor 1 or 2 
pkgs Add $2 each addtl. Elsewhere - $18 for 1 
or2pkgs AddS7eachaddl1 In Georgia add tax 
and call 404-973-9272 Slay-Res /Mach 2 demo 
available - send K check Refunded on direct 
purchase 

MIcroHelp, Inc. 

2220 Carlyle Drive 
Marietta G A 30062 

(IKCII ''MISKIAUIKMKVKI I'AKl) 


DEVELOPMENT 

TOOLS 


Turbo Ptscil Prognmmen: 
IS MINUTES > 200 HOURSI 
with niw turboUAGIC 
coda genantor. 

input forms and help wmdows up ID 66 knes 
■ong Scrolling within flamed windows Poo 
uD menus PuH down menu systems And 
mucfi more’ 

Read whai professkinais say Fast auiomanc 
uodaimg of dependent f«4ds adds flair to your 
input screens lurOoMAGlC will be a Ptess- 
ing tor piogrammers who wouV tather not 
wfte me user interface fo' every program 
Neil Rubenking PC Uaga/me 24 Feb 87 
Order your magic lOday' Just $99 Can 
800 225 3165 Money Back Guarantee Re 
Qi-res 256K IBM PC compatible 


¥ 


SophleNctled Software Inc. 
6586 Old Shell Road 
Mobile AL 36606 
205 342 7026 

N Kl MHKM KVK'F.CAKl) 


TURBO PASCAL GENERATOR 

GTP APPLK^ATtON DEVELOPMENT SYSTEM, 
ver 2. Builds complete, working applications You 
give It spec's, it writes error-free code. 

• Indexed Data Bases • Mutfipte Screens 

• Context Sensitive • Memtxy-mapped 

Help Video 

• Global Search • Full Keyboard Supt 

Easy to Use PneeSISOOO V(sa/MC.Ck.MO 
AEF. INC 

PO Box 928 
Katy.TX 77492-0928 
713-391-8570 

Smart System Services ... 

THE Smart System project tile and application 
development tool An extensive library of stan- 
dardized calls and utilities User I/O. menu gen- 
eration. database, lookup, report, and transactiori 
handling. Includes the PROJECT WRITER utility 
(you answer the questions, it generates the 
source code tor your Smart protect files). Call our 
ader line today!! $89 Check M/C or Visa... 

(602)926-7454 

Amalon Industries Inc 

725 W. Commerce 3-C 

Gilbert. Arizona 65234 

QUICKBASIC JUST GOT QUICKER! 

QuickPak is the BEST collection of program- 
ming tools tor enhancing Microsoft Quick- 
BASIC. Includes assembler routines tor Windows. 
Sorting. Searching. DOS & BIOS services, much 
more Also QuickBASIC mput routines, and menu, 
a BASIC programmer's guide to learning as- 
sembly language, and a Tips and Tricks book. 
Source code included. $69 VISA/MC-M/B 
CRESCENT SOFTWARE 
64 Fori Point Street 
East Norwalk. (^. 06855 
203-846-2500 
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SOFTWARE/ 

DEVELOPMENT 

TOOLS- 

ENTERTAINMENT, 

GAMES 

"N 


ENTERTAINMENT/ GAMES 


DEVELOPMENT 

TOOLS 


BASICA-C.TURBO 

6AS_C BAS_MS converts Basica to C/Turbo 
Pascal, also spaghetti code to indented, scoped, 
structured case, repeat, while, switch, 
it-then-else. Split any ill-designed Basic pro- 
gram into many modules at the lop down tash- 
nn. Deadcode list. All automatic. X day money 
back. shipping S5 
Gotoless Conve^ 

P.O.Box 50066 
Denton. TX 76206 
(214)221-0383 

PC COBOL INTERPRETER 

You can enjoy the benefits ot an Interpreter with 
am. (or the IBM-PC. PCjr. )CT. AT. and com- 
patibles. VSICOBOL is based on a subset of 
ANSI-74 and includes symbolc debug features, 
sample programs. 135 page manual, X day 
satisfaction guarantee. Mm. 126k. X col mon. 
req. $49.95 (COO -*-$5). 

VISIONAflY SOFTWARE 

25662 Orchard Lake Rd.. Suite L9. Dept PC 

Farmington Hilis. Ml 48016 

(313)44^0414 

TURBO FORMS 

Bullet-Proof user data entry. Unlimited charac- 
ter & field level data verification. Create & edit 
forms for data entry & display w/o recompiling 
source code. Flexible formatting w/graphics. 
windows, colors & display attributes. IBM PC & 
compatibles. One of /Y^AiteaaTes' 14 Hot Turbo 
Utibes . $X.95ind. S&H. MC/VISA/COO. 
CRESTLAKES SOFTWARE SYSTEMS. INC. 
2510 Capital Ave.SW Suite X3 
Battle Creek. Ml 49015 
(616)962-2017 


EDUCATION 


ALGEBRA a QUIZ MASTER- 

AlgebraMaster'* solves any equation, gives full 
explanation step-by-step. You supply the equa- 
tion, or get randomly generated equations fix 6 
difficulty levels. QuizMaster' does customized 
quiz databases, allowing random or topical 
quizzes. Add/delete/sort questionbase $99 ea. 
or buy both-$149.9& X d^ guarantee. 
Executive Mastery Software Corporation 
Subsidiary ot The SourceView Corporation 
P.O. Box 578-A 
Concord, CA 94520 
(415) 68IK)202; (800) 682-2860-on)en> only. 


GRADE WEEKVACATIONI 

Average and print out your grades with the last, 
easy-UHiseAEIUSGRADEBOOK program. New 
version this year. Contains many advanced fea- 
tures. Not copy protected, in use by teachers 
coast to coast. Only $49 ppd. District or school 
rates as low as $1 per teacher. Send la free lit- 
eratae. VISA a MC. 

AElUSCORP.Dept.GB 
PO. Box 700457 
San Jose. CA 95170 
(408)257-0656 


ENGINEERING 


STRUCTURAL DESIGN 

Fast, highly interactive, integrated programs fa 
structural analysis and design ot BEAMS. COL- 
UMNS. TRUSSES and FRAMES of any material. 
Easily mastered programs result in dramatic time 
savings while producing efficient, accurate de- 
signs. Specify PC. )(T a AT and serid $25 fa 
demonstration diskette to: 

C-Squared 8-Squared Software Design. Inc. 
Dept. A-2. 763 27th Avenue 
San Francisco. Ca 94121 
415/751-1337 


ENG/SCI GRAPHICS 

OMNIPLOT(S) (screen (^aphics) & OMNIPLOT 
(P) (plotta driver) provide integrated enginea- 
mg/scientific 2-D & 3-0 graphics with NO PRO- 
GRAMMING REQUIRED! Menu-driven, flexible, 
professional Choice of tamats: labular/lme, 
contour, bar. pie, 3-0 wire frame & much mae! 
0MN(PL0T(S) $195, OMNIPLOT(P). both $295 
MICROCOMPATIBLES 
XI Prelude Drive 
Silver Spring, MD 20901 
( 301 ) 593 ^ 


SCIENTIFIC PLOniNG PKG 

F-CURVE is the plotting package la engineers 
and scientists. A tew of F-CURVE's features: plot 
data, smooth curve through data, a regression 
curves (linear a nonlinear). Draw liner, log, in- 
verse. a power axis. Label plot. Place labels 
anywhere on plot. Fa MS-DOS and HP plotters 
$49.95 VISA/MC/check 
LEDS Publishing Co.. Inc. 

PO. Box 12847 

Research Triangle Park. NC 27709 
(919)477-XX 


SIMULATION 

GPSS/PC IS a lull-power vasion of GPSS, the 
most popular maintrame simulation language. 
Specially designed fa interactive use on to- 
dy's high-speed microproce^s. it is loaded 
with features such as interactive graphics and 
animation. Using GPSS/PC. you can predict the 
behavkx of complicated real world systems. 
MINUTEMAN SOFTWARE 
P.O. B0X171/B 
Stow. MA 01775 

800-223-1430/617-897-5662 Ext. 316 


ENTERTAINMENT/ 

GAMES 


LOnO NUMBER ANALYZER 

Use yoa PC to help you win the Lotto. This fun 
to use program fa most home computers will 
quickly tell you which numbers are 'due' any 
patterns and trends, what groups to play and 
mae! Make your selections based on the laws 
ot probability and INCREASE your chances ot 
winning! Only $24.95 + $1.X s/h. 

SOF-BYTE COMPUTER PROGRAMS 
P.O. Box 556 
Dayton. Ohio 45405 
(513) 233-2200 


SPACE WARP ir-THE SEARCH 

Coming Soon: Command The Crew ot Your 
Choice. REAL-TIME: Planet landings: Galactic 
Battles Responding Crew Members: Infinite 
Universe: Colorful Animation: Realistic Simula- 
tion: Transporter: Deathstar: And Mae: ORDER 
NOW! 30-Day Money Back Guarantee: Check a 
MO $29.95 + $5 s/h: Req MS-PC. CGA. 256K 
••SFACE WARP1 $19.95 + $5 S/h (CGA not req.) 
JAD-PRO 
P.O. Box 4153 
Star Qty.WV 26504 


MASTERING BLACKJACK 

Makes It easy to learn to play winning Blackjack. 
Now you can learn card counting and all the 
proper plays. Use up to Bdecks of cards to prac- 
tice with 1 to 7 players. Makes K simple to lest 
alt your ideas and strategies. Fa all IBM PC/XT/ 
ATs and compatibles. Color/Graphics not 
needed. $34 95. 

RGS Software 
P.O. Box 6895 
Ft. Collins. CO X525 
(303)482-5365 


PC/VEGAS II 

Poker. Blackiack. Roulette, Keno. Slots— $26. 
Above plus Baccarat and Craps— $39. Exact 
vegas simulation, includes Help, best bet/odds 
windows Cross-game scaing. Graphics not 
mandatory. Cokx a Mono. MS/PC DOS, 128K. 
C Source available, ask. Add $2 tor shipping/CA 
res. add 61^% tax. 

D&HBEAR SOFTWARE 
P.O Box 10793 
Marina Del Rey.CA 90295 
(213)374-0358 


MUSICAL IMAGE GENERATOR" 

Super Muse** draws last-action cokx graphic 
images to the beat of any musical input source 
via the built in cassette ptxt Many different de- 
signs are offered Written In 100% machine lan- 
guage Detailed manual provided IBM PC w/64K 
a clone, disk drive (no DOS req ), CGA a EGA. 
Check/MO/VISA/MC. $29.95 complete. 
INVENTEK.INC. 

P.O. Box 366 
Uncom.NH 03251 

(603) 745-3756 9am-5pm M-f (EST) 


USE YOUR COMPUTER TO PLAY 
LOTTOI 

Increase your chances at winning big! LOTTO- 
LUCK is a computer program, designed by a 
computer scienbst using the latest techniques 
of Geometrical, Kabalism and Random Rela- 
tionships of numbers to give you an opportunity 
to aodict possible winning PH^/6 lotto num- 
bers. LOTTO-LUCK will work on any lottery, in 
any state a country. No need fa expensive up- 
dates. LOTTO-LUCK wi work this year, next year 
and virtually faever. Runs on IBM PC. Con^ 
dae 64 and Apple II w/disk. Send $X.95 plus 
$3 S/H to: 

W1N$WARE SYSTEMS 
PO. Box SIX. 2710 X St.. Suite 1 
Saaamento.CA 95618 
(916)457-5535 


TRAIN DISPATCHER 

TRAIN DISPATCHER is a realistic simulation o( 
a railroad traffic control centa. It was aeated by 
designers ol CTC systems lor operating rail- 
roads and is used by some railroads in their dis- 
patcher training programs. Available fa IBM 
PC.XTAT and Jr. fa S2S+$2.» s/h. 

Cola Graphics card required. MC/Vsa accept. 
SIGNAL COMPUTER CONSULTANTS. LTD. 

P.O. Box 16222. Oept. 33 
Pittsburgh. PA 1S2X 
(412)655-7727 


NFL CHALLENGE UPDATE 

Replace the team data disk on your NFL CHAL- 
LENGE Game with the latest player rosta and 
data. Revised to end of 1966 season. Requires 
IBM type computer and a copy ol NFL CHAL- 
LENGE (copyright by XOR Cop). Send $19.95 
plus$2ship^&handhng Texas residents add 
Sales Tax. 

HD&S Software 
PO. 60x924183 
Houston. TX 77292 
(713)688-9102 


CASINO MASTER GAMES 

Learn casifK) game skills w/o risk! Cola dis- 
plays ot game tables, manuals with odds. 
'Crapsmaster-multiplecome. odds bets. .. $40 
*Roulette-0/Xoplions, table/wheel disp..$35 

*Ba(xarat-leam (he high-rollers game $X 

’Video Poker-on screen draw odds disp .... $X 
PC/comp, w/cokx graphics. Chk/MC/V. ppd. 
(10% discount for multiple orders) 
HITECH MANAGEMENT CORP. 

P.O. Box 2121 

Boca Raton. FI 33427 

305-392-3678 (FI . ) 800-332-2049 X XI 7 


**Baseball FANatIc** 

Intense strategy game fa 1 a 2 players. Super 
graphics and 4 octave sound effects. X actual 
rosters a add yoa own 5 levels ol play to choose 
from Roster disks availabie-you pick X teams. 
Unique package of 6 otha popular features. Re- 
quires 256k - $49.95 Demo disk $5.00 re- 
funded with tst order MC/VtSA Cal now toll tree 
24 hours 1-800-228-9709 
Wail fa 2nd dial tone then press’3591 
Perfaming Arts Software. Inc. 

320 N. Bazil 
Indianapolis. IN 46219 
(317)897-3591 


SPORTS HANDICAPPING SOFT 

$$WIN with thoroughbred/harness & grey- 
hound handicapping software-$29.95. en- 
hanc8(^9.95. Up to 13 entries analyzed: class, 
speed, times, track lengths, post, stretch, & fin- 
ish positions. Pro Football System-$X.K. Pro 
Basketball System-$49.95. Add $2 post/hand. 
MC/VISA accepted. Free inlormation 
SOFTWARE EXCHANGE 
P.O B0X5382-PC 
W. Bloomfield. Ml 46033 
(313) 626-7206. Oders: 1-800-527-9467 


PC MAGAZINE ■ APRIL 14. 1987 

399 


V. 




CLASSIFIED 



HNANCIAL 

GENERAL 



CALC - DATA VER. CD1.0 (C) 

HOME & BUSINESS 

Savings. Loans. Cost Schedule. Calculator. Search/List Files. 
Creates Reads Rewrites Adds Data to. ..Calculating Files: 
Charge Acets. Budget, Check & Ba'nk Bal. Stmt. Inventory 
Tally/Expenses Payroll. Auto & Phone File. TEXT-FILE 
Invoice Records Files lor... Sales. Service, Paymts., Credits. 
Help Access all segments. Sorts files. Editing. Instr. Guide 
Basic Programmers... List Code. PC-DOS/MS-OOS 256K 

Manual created w TEXT-FILE. Skilled & Novice. NoProt. 

CALC-DATA, INC. 

460 Tamarind Dr. COD/M.O./Chs.chk. 

Hallandale. FL 33009 $39.95 + $5 S/H 

800-247-7893 (305) 456-0417 

I'lKCT 1. ATAON KFADFJt ShKVK'K I'ARt) 


ABOVE DISC A new MUST HAVE prodnet! 

Nuw you can have up to 8 MGB 

of expanded memory available WnUOUT EXPENSIVE BOARDS. 

Above Disk is a revolutionary new product that emulates EMS 3.2 by using Extended 
Memory or Disk space. Use up to 8 MGB of hard disk or use your extra floppy or RAM 
disk space Tor your programs that use EMS 3.2 or greater. 

LAPTOP OWNERS . . . 

Use Above Disk for targe spread sheets by turning your floppy into extended memory. 
Above Msk is super and super easy to use. 

it's a most have product for anyone who does serious computing. 

SPECIAL INTRODUCTORY OFFER $99 

Add S4 p1i ea. item. NV orders add 6X tax Master Charxe/VLsa Accepted 

■ Generic Computer Products ■ 

Bax 4436. Incline Vlilage. NV HUtO 800/447 7775 exL 60 In NV 80<V29B4im0 ext 60 

(-|R(T.h VM(>N KKADkR SMVKT: CAKl) 




Balance Checkbook 
Organiie For Tax Time 
Easy For Home 
Powerful For Business 


ONLY $74*s 

S3 P/H & CA 6'A% tax 
VISA/MC/Otack 


VERSION A 
NOT COPY PROTECTED 

^ChecUs 

& 

TW 

ces 


rTBalan 

• Single entry occoui 


CALL NOW! 
213/661-2031 
415/369-2034 
COE SOFTWARE 

948 Tuloroso Drive 
Dept. PC 

Los Angeles, CA 90026 


r accounting 
system centered oround the checkbook^ 

• Hondles cosh & charge transactions 
^ View, edit or print any entry for o yeor 

with simple but powerful commands 

• Bolonce sheet, cash flow and profit & 
loss statments, plus many more reports 

• Prints checks 

C'lKClA-. i:i os Ki-.AI)KK M-.K\ K>. C'AKI) 


TRUTH IN LENDING 

Run TIL disclosures on your IBM-PC or com- 
patible computer! Fixed Rale. Adjustable. Bal- 
loons, PMI payments: inierest in arrears/ 
advance. Installment sales w/add-on interest. 
10 day tree trial: $225.00 
Financial Micro Systems. Inc 
PO. Box 248, 543 Gordon Ave. 

Calumet City. lU. 60409 
(312)862-9481 


GENERAL 


THE RECIPE MANAGER 

Runs on IBM P(^ and compatibles 128K up with 
PC/DOS or MS/DOS. Serving size adjustment 
to 999. Generates shopping lists. Creates hard- 
‘copy cookbook. 65.000 recipes per database 
poss6le. disk space permitting. 115 recipes in- 
cluded. Indexed manual with tutorial. $49.95 + 
$3 s/h Chk/MO/MC A^SA (MA resHl. 5% tax) 
GEM ISLAND SOFTWARE 
P.O. Box 393 

Reading, MA 01867-0693 
(617)944-1382 


GENERAL 

POPULAR SOFTWARE ...CHEAP 

Only $4.50 including disk. Over 500 titles avail- 
able. Word Processing, Spelling Checks. Data- 
bases. Spreadsheets. Accounting. Commu- 
nications. Educational Programs. Arcade and 
Adventure Games, and lots morel For IBM PC/ 
XT/AT or Compatibles. Catalog $1 note 
(Airmailed). 

SOFTWARE WORLD. Dept PC 
PO. Box 350 
Bandung 40001 
Indonesia 


TO W.ACE YOUR AD IN 
PC Magazine 
Classified Marketplace 
Call (212) 503-5115 


USS8.-per disks??? 

ViAxld's largest software library lor Apple II. He. 
lie and IBM/PC. Thousands of powerful pro- 
grams specially lor Business. Education. Enter- 
tainment. Scierice...You can f^ all o( them from 
oiff Library. For your complete Air-mailed cata- 
logue send US$1.00 to: 

Reliant 

RO. Box 33610 
Sheungwan 
Hong Kong 


GRAPHICS 


PC-KEY-DRAWTRYIT$15 

Comprehensive, high-power graphics editor, 
CAO. paint, slide show program. Om 160 stan- 
dard functions plus macros. 64 pages/layers, 
zoom printer, 500-*- patterns, novice/expert 
modes. $15 includes manual, software, quick, ref. 
card Register $100 for support, updates com- 
plete printed manual. Shareware. Version 3.2. 
OEDWARE 
PO. Box 595 

Columbia. Md 21045^)595 
301-997-9333 

35mm SLIDE FROM YOUR PC 

COMPUTER SUDE EXPRESS converts graphic 
files produced on the IBM PC inlo bhiliant 35mm 
color slides with color resolution 400% better 
than your monitor. Leave your printouts behind. 
Use high resolution color slides up to 4000 line. 
COMPUTER SUOE EXPRESS S9/siide. 

VISUAL HORIZONS 
160 Metro Park 
Rochester, NY 14623 
(716)424-5300 

MAKE YOUR OWN MAPS!! 

MAPIT is designed to make map making quick 
and easy. MAPIT includes many map outline Nes 
or you can create your own. Morks on any 
printer or an HP plotter. Only $95 tor MS-DOS or 
PC-OOS. MAPIT US County Outline Database 
available separately (or $95. Call us for tree 
sample maps & into. 

Questionnaire Service Co. 

Box 778 

East Lansing. Ml 48823 
Phone; (517) 641-4428 


GRAPHICS 


GRAPHIC PRINTER SUPPORT 

At last IBM-PC graphics support tor your dot 
matrix printer. Use the PrtSc key to produce 
quality B&W or color scaled dot matrix repro- 
ductions of your display on your Epson. IBM. 
Okidata. HP, IDS, Centronics. DEC. Anadex, Oa- 
tasouth, Gemini. Tl 850. Toshiba. NEC 8023. or 
C ttoh printers, ff your printer is not listed, let us 
know and we will support it. 6RAFPLUS sup- 
ports all versions of FID or MS-DOS and will op- 
erate with BM (Ind. EiaA). Techmar. and Hercules 
graphics boards. $49 95. 

JEWELL ENERGY TECHNOLOGIES. INC. 

4302 Southwest Alaska St. Suite 207 
Seattle. Washington 98116 
(206)937-1061. 1-800-628-2828 ext. 527 

US-ATLAS 

Locates 29.000 cibes, with graphic display of 
states. Computes Great-Circle distances. Finds 
alt states with cities ot the same name. Locates 
all towns within a given radius. Shows towns 5 
ml. either side of a line 40 mi. long. Color graph- 
ics or monochrome. IBM-PC/XT/AT 192K DOS 
2.0. Send $49.95 money order or check. 



laSTONPC-PROGRAMS 
1932 Hayselton Or. 
Jefferson City. MO 65101 
(314)635-3417 


THE SHOWCASE 
FOR PRODUCTS 
AND SERVICES 
IN THE MS DOS 
MARKET . . . 
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SOFTWARE/ 

GRAPHICS- 

MUSIC 


GRAPHICS 


FORTRAN/PASCAL GRAPHICS 

GRAFMATIC (screen paphics): 75 Miaosolt 
FOflTRAN/mSCAL RM Professional. L^hey ZO 
FORTRAN eatable subroutines. Prof, gravies 
ponrer backed up by a 100 pg. user manual. 5 
packs in one; gen utility. 2-0 interactive, total 2- 
D plot support. 3-0 plots. 3-0 solid models 
(Hidden line removal). $135. H-P. H-l piottet?Try 
PLOTMATIC for complete plotter graphics ca- 
pabihties. Interface w/GRAFMATtC. $135. Both 
$240. 

MICROCOMPATIBLES. INC. 

301 Prelude Orive 
Silver Springs. MO 20901 
(301)59S0683 


INVENTORY 


INVENTORY MANAGEMENT 

Stock-Master 4.0 inventory system provides 
160+ programs tor Stock Status. Trend Anayl- 
sis. Purchase Order Tracking. Quality Control 
Reporbng. Oetak Anaytsis. Bill of Materials and 
more. Modular system configured & 'micro' 
priced to your needs. Cobol Source available. 
APPUEO MICRO BUSINESS SYSTEMS 
177-F Riverside Ave. 

Newport Beach. CA 92663 
(714)759-0582 


SUPER RETAILER'* is HERE! 

Find out why over 500 purchases a second are 
made on the finest point of sale program. Ultra- 
fiexiNity-cash. returns, aedit, debts. .. Control 
you business. Keep track (ri you money Inven- 
tory module— $99. Become a Super Dealer 
Modules for aceting. Integrate automatically 60 
Day Money Back Guarantee. V1SA/MC. 

PMC 

100 East 2nd Street 
Mineola.N.Y 11501 
8(](M)tAL-PMC in N.Y. 516-294-1400 


LEGAL 


TABS III 

Tl.ME ACCOl MING & BILLING 


Itt AM Approved Legal Silling 
System. Muttiple billing for- 
mats. aged Am. management 
reports Integrates with STI^ 
Ledger. Acets Payable. 

Trust Accounting and Docket 
Control systems. Used by over 
2.500 firms. CP/M. PCOOS. 
MSDOS and Novell or IBM PC 
Network versions available 
Contact: 

/C'OifSOFTmRE 

ASSUW TBCHMnnRYINC. 

620 No 48tti Suite 120 Lneotn. NE 68504 
(4021 466-1997 

(800) 226-2028 Eil 533 (nlo only) 

HMIN-Jt St-JtVK>. CAKI) 


AHORNEY OFFICE PACK 

A cornplete office rnanagement astern for money 
operations with time biHing. autocalc, spread- 
sheet. finance functions, office forms, boiler- 
plate. client back, calendar, case track, reminder, 
search, etc. Auto office works tor small up to 
mulb-office. partner, or individual. Requires IBM 
compat. and Hard Disk. Ask about ou low cost 
demo 

SOFTWARE TRUST, price $2875.00 
order line 1-800-624-2232 operator 777 


MAILING 

PROGRAMS 


THE MAIL ORDER ACCOUNTANT 

Order tulfillment/List management, includes 
customer lists, labels in 6 formats, inventory, in- 
voicing. accounts receivable, customer pay- 
rnentsbycash/credrtctfd. Prints sfvpping labels, 
credd card slips, UPS shipping manifests, sales 
tax report. dBase III Plus source code provided. 
$750. demo $25 + $3.50 S/H. 

GOLDSMITH &ASSOQATES 
48 Shattuck Square. Suite 86 
Berkeley. (» 94704 
(415)540-6396 


••*SPEEDMAIL'"$24*** 

Save data entry time by using two letter codes 
to generate a city, state. & 2 ip. Make mailing la- 
bels and print t:^ name, zip, or up to 30 other 
ways! Great lor customer lists and carrier route 
mailing. Fastest, easiest, best editor, function 
keys, & much more. Revolutionary! For IBM PC 
or Apple ffe. 

AURORA SOFTWARE COMPANY 
2620 Danbury Drive 
New Orleans. LA 71)114 
(504)391-9596 


POSTWARE MAILING SYSTEM 

Automate mail preparation Cut postage costs 
by 91^1 per piece or more Only PutWare prints 
address labels in bundle and bag. bulk mailing 
order Not a useless zip code sort Prints ad- 
dress labels, bag tags^ray labels. Calc post- 
age. Works with dBase III PLUS. DATABASE. 
PowerBase. Smart & others. Also ASCII. 

* 1st & 3rd Qass-$195 * 2nd Class-$395 

♦ Camer Route— $300 ♦ PostWare Jr.— $69 
PostalSoft. Inc. 

515 Division St. 

La Crosse. Wl 54601 -4544 

800/831 -MAIL (6245) 608/784-3500 


INFORMATION MANAGER-$79.95 

Screen access and printing in one ol these u- 
ders: Name. Company. State. City, Zip. List. 

• Create/edit/merge intormation files 

• Create/edit list and label tormats. 

• Import/expon DIF. ASCII files. 

• Print lists, labels, rolodex. continuous form 
envelopes and other tormats you define. 
Requres fixed disk. DOS 2.0 u later and 192k. 
(ck/money order, allow 2-4 wks lor delivery) 
International Systems Services Inc. 

P.O. Box 4920 

Tulsa. OK 74159-0920 

inquiries; (918) 744-8528. (918) 744-8531 


MAILING 

PRCX}RAMS 


MEDICAL 


MEDICAL 


SUPERMAIL- ONLY $25 

This easy to use. powerful menu driven program 
is used by thousands ol happy customers. Find 
names in 1-2 sec —No sorting. Features unlim- 
ited records & labels per name AND ful saeen 
editing. Select labels by zip or name. Password 
protection is available. Take memos recall them 
later + more! VISA/MC. 

PLACE MANAGEMENT CORP 
too East 2nd Street 
Mineoia. NY 11501 

800-DIAL-PVC In N.Y. 516-294-1400 


CUT POSTAGE IN HALF 

Save 91^6 or more on every piece ol mail! No 
program to buy. No compicated bulk mail sort- 
ing procedures to learn. Simply, mail you list to 
us on disk. We send back to you address labels 
{tinted in bulk mailing uder. Not a useless zip 
code sort. Bag tags & postal forms included. Just 
21^ per record + ship. $25 min. IMB disks: 
514:8* & 9 track tape 
PostalSoft. Inc. 

515 Division Street 

La Crosse, Wl 54601-4544 

800-831 -MAIL (6245) 608-784-3500 (Wl) 


MANUFACTURING 


THE FOREMAN 

• Inventory • B of M • Purchasing 

• Invocmg/Production/Job Cost/MRP 

• Interface to Sokxnon Accountirig. 

• One time machine builds/Production 

• Extensive cost control; Standard vs Actual 

• Release type orders + PO’s accepted 

• Requires: I6M-PC. 10 MB. 256 KB 
DCM COMPUTER PRODUCTS, INC. 

29226 Orchard Lake Rd.. Suite 290 
Farmington Hills. Ml 48018 
313-737-0808 


MEDICAL SYSTEMS WITH ECS 

All PPM products have electronic claims sub- 
mission (ECS) to Medicare & commercial car- 
riers. paper claims too. 

• PC * CLAIM $89.95: claims only. 

• PC * CLAIM w/ICO’s, CRT's & HCPC codes 
$229,95 

• PC w CLAIM PLUS claims only w/pati^l file. 
Complete a claim in one minute $459. 

• THRESHOLD * TM $1,995.00 claims. A/R 
patient billing. 

• THRESHOLD $3,995.00 claims A/R patient 
billing, complete practice management, statis- 
tics. analysis. 

• CLAIM * NET Nationwide claims clearing 
house. Full 100% aedit on product upgrade. 
PC * CLAIM & PC * CLAIM PLUS both house 
30 day money-back guarantees IBM PC/XT/ 
AT/compatibles MS-DOS 2S6K. 

PHYSICIANS PRACTICE MANAGEMENT 

1810 South Lynhurst Suite Q 
tnchanapolis. IN 46241 
(317)248-0357 

Un contmenlal U.S. call (800) 426-3515 
Indiana residents call (800) 792-3525 

MEDICAL MGMT+E-CLAIMS 

Practice Management, Patient & Case Tracking. 
Super-Bills. Appointments, Electronic Claims, 
Communications package, Reports. State- 
ments, Labels. Forms and much more. Buy from 
the leader in Health care since 1977. Fully cer- 
tified in all 50 states by 29 Carriers + Mec^re. 
Blue Cross/Shiekt in many others. 

Univair Incorporated 
9024 St . Charles Rock Road 
St. Louis, MO 63114 
314-426-1099 

COMPUTERIZED DIAGNOSIS: 

DECISfONBASE integrates psychiatnc history- 
taking. dia^iosis. and treatment selection (^ 
patient, informant or therapist). Prints full med- 
ical/psychlatric consultation report. Diagnoses 
ALL 0^-HI psychiatric disorders Full System 
and manual kir UTS (tral 2 week use kir $49.95} 
Requves IBM PC + hard disk. 

PWLONG.M.D. 

925 Bobletl Street 
Blaine. Washirtgton 98230 
(604)876-2254 


MUSIC 


COMPUMEDIC- 

PROVEN Practice Mngt, System— in use 5 yrs. 
Patient data management. A/R. G/L state- 
ments. insurance forms, practice anal^. word 
processing, recall, delinquenl tracking, histori- 
cal data. FLEXIBLE! user designed torm$/re- 
ports $4000. Training avail. Dental (DentalWare"0 
eyecare/oplomelry (EyeMate**) & Vet. (Vet- 
Logic~) also avak.. Dealer inquiries invited. 
DATA STRATEGIES. INC. 

332 S. Juniper SL. Suite 210 
EscorKtkJo.CA 92025 
(619)469-9216 


MIDI MUSIC SOFTWARE 

Tape n Step for IBM & compatibles is a se- 
quencing software based on a spreadsheet 
concept. Some of the teatues are real-time & 
step-lime recording. 85.000 notes with 640k. 
2048 tracks, aescendo/diminuendo. dynamic 
Ctrl., delete. & copy modes, loops & nested loops 
& much more. $150 U.S. For rTxxe intormation 
write or call: 

The Midi Connection 
PO Box 282 Stn. D. Montreal 
Quebec. Canada. H3K3G5 
(514)933-5127 Dealer inquiries invited 
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MUSIC 


PC+MIDI 

Ifs > simple equation, lb plug your PC or PC-compaliMe into the 
modem world ol music-mal(lr>g. use the complete line of MIDI soft 
ware and hardware from VOYETRA TECMIOL06IES. 

□ SEQUENCER PLUS: SS-track total MIDI recorder/editor. 

□ CONVERSION PLUS: file converter for music notation programs 

□ PATCH MASTER: network organizer and sound librarian 

□ OP>4001:PC/MI0l interface card. 

*fVe never seen a more powerful, easy-ft^use music and recording 
system tMjg^tee'CPC COMPANION) 

=MUSIG • 

For more irtformaiion or your nearest dealer, contact VOYETRA TECHNOLOGIES, 
Dept. C. 426 Mt. Pleasant Avenue. Mamaroneck NY 10543, or call (914) 698-3377 



SONGWRIGHTIll 

MUSiCPROCESSOR prints professional sheet 
music with lyncs. Full-screen graphics editor. 
Transposes to any key. plays tunes. Features 
muttipte stall & voices, harnxmy. counterpoint 
bass/treble al time s^iatures. IM/ Epson. Star 
Printers. Send $49.95 -f $2 s/h or write lor free 
sample output. 

SONGWRIGHT 
Route1.Box63 
LovettesviUe.VA 22060-9608 
70^22-9068 


TO PLACE YOUR 
AD IN 

PC Magazine 
Classiried 
Marketplace 
Call (212) 503-5115 


PREVENTATIVE 

MAINTENANCE 


Memory Minder 

HetBory Minder a the muit comprehensive 
disk diagnostic program available for 
microcoinputen. Any opentor can quickly and 
easily check the vital operating parameters of 
their Aoppy drives, including spindle speed, 
head alignmnL read sensitivity and others. 
Run Memory Minder before vital data bating) 
operatiotts. Die it to align the drives widnut 
the use of an oscilloscope. Available for IBM 
PC. XT. AT and compatibles. Call or write: 

i//A 

JAM trSTIMS, LTD. 

1S100-A CENTKAl $E 
AliUQUEKQUC. NEW MEXKO 17183 
S05/998-4188 

Wr acceor MasterCard and v<sa 
akCU iis ON RtiADt-Jt smvic t. CARD 


PREVENTATIVE 

MAINTENANCE 


MAINTENANCE & INSPECTION 

An easy-to-use computerized method to orga- 
nize. operate, and control an effective preventive 
maintenance system. Applicable to any type of 
business or industry. Full screen input and dis- 
plays, plus function key help command. Main- 
tains historical data, creates work orders, and 
provides numerous reports. For into, write to: 
PENGUIN (XWPUTER CONSULTANTS 
P.O.Box 20485 
San Jose. CA 95160 
(408)997-7703 


PUBLIC DOMAIN 


$4.50 IBM PC SOFTWARE 

450 disks: $4 50ea Arcade games, 4 disks $18. 
U1ilibes.4disks$18 1-2-3 WKS. 8 disks $36 
‘C* routines. 6disks $27. Turbo pascal routines. 
6 disks $36. Unprolect soltware, 4 disks $18. 
Sample, word proc, DBMS, games & utiNties. 5 
disks $22.50 Catalog $1. Add $4s/h. MC/Visa. 
The Computer Room 
PO Box 1596 Dept 104 
Gordonsville, VA 22942 
703-832-3341 |M-F 10-5) 


TURBO PASCAL $2/disk 

TSS is a 66S-by-mari, no modem needed (tong 
distance is more $$$ than mails)! 6(K disks ol 
Pascal files. Most inci. source code. All dies 
compressed. Membership tee (^5) ind. Free 
starter pkg and 2 FRE disk with Isl order. Non- 
members $7/disk. Cat. list $5. VtSA/MC/COO 
(s/h extra) (data) 617-545-9131 
TURBO SOURCE SEARCH 
P.O.Box 876 
Scituate.MA 02066 
(Vbtce)617-545-6677 


REAL ESTATE 


REAL ESTATE TEMPLATES 

For LobB 1 -2-3 or VP-Planner. Complete lO-year 
sensitivity analysis/cash flow projections tor in- 
come property, res/non-res. Also includes Lease 
Anaty^. annual operating statement, amorti- 
zation schedules and wrap-around mortgage 
analysis. Professional quality reports $189 + $6 
s/h. 30 DAY MONEY BACK GUARANTEE 
REALTECH SYSTEMS 
406 South Bascom /We.. Suite 223 
San Jose. CA 95128 
408-294-4420 


PC REAL ESTATE SHAREWARE 

A decision tool tor brokers, investors, and those 
who would like to learn. 

Perform investment analysis and forecasts ol 
residential income and commercial properties. 
1986 tax changes with transitional rules. 

(don't worry, we've made this easy) 
SHAREWARE OK TOCOPY AND SHARE 
$10 for complele software and quick guide. 

$75 tor lull membership (manual, tax updates, 
phone support, customized hardcopy) 
SHAREWARE SOFTWARE 
731PAaFIC#41 
San Luis Obispo CA 93401 
(805)541-6051 24hr5VISA-M/C 


PROPERTY MANAGEMENT 

Comprehensive program lor managing residen- 
tial and commercial properties Many manage- 
ment reports including operating statement, 
delinquent rent, lease expiration and transac- 
tion r^er report. (Yovides check writing, chec^ 
reconciliation, posting ol late lees, recurring ex- 
p&ises— $395. Investment Analysis— $245 
YARDI SYSTEMS 
3324 State St.. Suite *0* 

Santa Barbara. CA 93105 
805-687-4245 


COMPLETE PROPERTY MGR II 

Auditor Approved Integrated General Ledger, 
Accounts Payable. Aged Receivables, Tennant 
& Property Data Base, Report Generator and all 
the necessary audit traits not usually found. CPM 
H has the power of $2500 programs for only $795 
Easy to use plus 30 day guaranty! 

Demo Available 

ISOLUTIONS! PUBLISHING INC. 

8016 Plainfield Road 
Cincinnati, OH 45236 
(513) 691-6145 


MANAGEMENT & ANALYSIS 

* ‘Real Property Management' $395/^95 tor 
residential & commercial properties and other 
bkkp'g. Flags delinq’l tenants; prints budgets, 
checks, invoices & 1099S. No retyping ol recur- 
ring data. * 'Real Analyzer* $195. when decid- 
ing: buy/sell, exchange, or refl. 30 DAY MONEY 
BACK. 

REAL-COMP INC. 

RO. Box 1263 
Cupertino. CA9501S 
(406)996-1160 


Real Estate Matchup* 

REM"/An EnaWe' (Editor's Choice. PC Mag.) 
lernplate. Software tor any singto or rruRipte 
offlee. USA. Handles multiple listing needs. 
Matches and manages kstings/prospects for al 
property types; also sales, rentals, closings. 
bocMeeping.etc. REM and Enable tor $895. 
Orders and info; 803-878-2100 
REM (orders/info; 603-878-2100) 

102 Court St. Pickens. SC 29671 
800-634-3470 (Nat.) Enable info. 
800-551-1004 (N.Y.) Enable info. 


RELIGION 


POWERCHURCHPLUSI* 

Fast. Iriendly. reliable church adminisiralton 
system. Full fund accounting, mailing lists, 
membership census, contributions, attendance 
plus 7 other modules integrated into one high 
pertormance system. $495 complete. Interfaces 
to dBASE. Lotus and word processors Unim- 
rled capacity. Ful working demo $10. Can today; 

CHURCH 

SOFTWARE 

Ft SOFTWARE 
PO Box 3096 
Beverly Hilts. CA 90212 
(213)854-0665 


MEMBERSHIP MIRACLE 

Top of the line, lull lunclion. church mgt. sys- 
tem Full support tor membership, prospecting, 
contributions, customized mailing, word pro- 
cessing. and accounting. Powerful fund drive 
support speeds economic payback. On4toe help 
functions. For IBM XT/equiv. Demo system thru 
CompuServe or The Source tree, or lor $35 by 
mai. Call tor details. 

Elegant Solutions 
2577 North Downer Ave 
Milwaukee. Wi. 53211 
(414) 332-0774 


HEAVEN CENT** SOFTWARE 

Ail intonnabon in a single relational data base. 
Handles membership, income, pledges, bud- 
gets. attendance, disbursements, labels, etc. 
Supports church administrative and inancial 
needs. For IBM PC & compatibles (51 2K + Hard 
Disk). Total price only $495 Trial program avail- 
able lor $25. 

Stein Enterprises, Ltd. 

1606 Evers Drive 
Me Lean. VA 22101 
(703)5564)458 


PARISH DATA SYSTEM- 

Comprehensive census/conlributton program. 
Easy to operate, menu driven. Family, member, 
financial into & reports fully mtegrtf ed. Selec- 
tive lists, labels, contribution/tuition state- 
ments. personalized letters. User can cre^ own 
reports, letters. Other church programs avail- 
able. Over 1600 users. Free into. 

Parish Data Systems. Inc. 

3140 North 51sl Avenue 
Phoenix. Arizona 85031 
(602)247-3341 
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RELIGION 


SECURITY 


STATISTICS 


ADAM Church Management Sys. 

is an integrated eight tnodule system that was 
designed from scratch to be the most compre- 
hensive. yet easy to use. church management 
system ever. Not only is it easy to input the data, 
but more imporlantiy it is also easy to extract 
only the data you want to see the way you want 
to see it. via menu driven report generators. FREE 
information packet 
Adam Soft Inc. 

115 N. Neill St. 

Champaign. IL 61820 

CAa TOLL FREE 800-637-4984 


SALES 

MARKETING 


SALES MANAGEMENT 

follow up your sales leads with 
fOLLOVI UP. Track prospects by 
area, dollars, products, orany ot 22 
other fields. Sales forecasts and call 
reports. Labels Armail-mergc in Zip 
Code order. Itas built-in calendar, 
do list, and calculator. Data is pass- 
word protected. PC ft APCCII Visa/MC 
$89.95 

fXauDw^iip 

XYCAD GROUP 

1577 St. Clair Ave. 
Cleveland. 01144114 
800-428'8457 
in Ohio (216) 569-5788 

( IRCI.I «'l OS Kt ADt K ShKMO.i'AKi) 


MFC REP TRACKING SYSTEM 

QUORTS.' Tracks quotes and orders through 
quoting, shipping and payments cycle. Gener- 
ates 54 reports ranging from expected commis- 
sions to sales analysis and interfaces to 
spreadsheet tor custom reports. QUORTS has a 
mail list lor labels, rolodex cards & mass mail- 
ings. IBM PC & compt. w/HO Dsk. Sgl user or 
multi-user. 

KD SYSTEMS 
160 Hampton Rd. 

Sharon. MA 02067 
617-784-4390/DLRINQ Invited 


SCIENTinC 


HP-PC HYPER-CALCUIATOR 

A pop-up emulation of the HP-11C program- 
mable scienti5c calculator integrates with every 
program you use. Features two-way data trans- 
fer, program and data storage on disk, on-line 
HELP, hex/oct/ban arithmetic. 100 registers. 1000 
program step, alpha numeric prompts. Include 
tree 8087 version and utility programs. $39.95 
plus$1 shipping. 

SUNDERLAND SOFTWARE ASSXIATES 
Post Office Box 7000-64 
Redondo Beach. CA 90277 
TOU FREE (800) 628-2828 ext, 502 





“NEW" BIT-LOCK* SECURITY 

Piracy SURVIVAL 4 YEARS proves effective- 
ness of powerful multilayered security Uses rapid 
decryption algorithms and small reliable port 
transparent security device. NOW AVAILABLE lor 
PARALLEL or SERIAL port. NEW KEY-LOK"* se- 
curity device available at HALF-PRICE. 
MICROCOMPUTER APPLICATIONS 
7605 S. Windermere Circle 
Littleton. CO 60120 
(303) 798-7683 or 922-6410 


SECURE AT/XT/PC 

'Control systems access, data access! FiXT/S 
controls system boot for most popular XT/PC 
hard disk controllers Vfeature for AT and XT- 
compatible HO controllers segments hard disk 
by volumes, controls access with passwords, 
supports hard disk expansion $80-$l20 » $3 
shipping plus CA tax* 



GOLDEN BOW SYSTEMS 
2870 Fifth Avenue. Suite 201 
San Diego. CA 92103 
619-298-9349 


ADVANCED 
COPY PROTEaiON 

Free Demo Diskette 


The world's leading software 
manufacturers depend on 
Softguard copy protection 
systems. 

Now Softguard introduces the 
Protection Kit-a complete 
software duplication and copy 
protection system for your 
IBM-P(). And it's invisible to 
your end-u.sers! 

• Hard disk support with 
in-Htall/uninstall. 

• No special media required. 

• No source code changes. 

• Slops all copybusters. 

.Maclnui<>h Cupv PnitrLllon aKo a%ailablr 

S®FTGUPlRD 

Systems Incorporated 
2840 San Tomas Expy., Suite 201 
Santa Cltara. ()A 95051 
Call 408/970-9240 

VRiON Kt.MM :K SI K\H > ( AKI) 


EVERLOCK COPY PROTECTION 

Designed for user-transparency, clone compat- 
ibility & strength. It features: 

-no 1/0 plugs or special media 
-Full hard disk & cartridge support 
-file-seiver network support 
-variable number ot installs (0-99) 

-demo diskette option with unkxk 
-protected upgrades by modem/BBS 
All this for $495 with no meter counts. 

Free info & demo disk. 

(Duplication Services also available.) 



A 2 -Tech Software. Inc 
426 Grandview 
Richmond. MO 64085 
(816)776-8153 


SERVICES 


CUSTOMIZED SOFTWARE 

15 years programming experience. Maior For- 
tune 500 clients. Specialize in writing PC based 
systems, customized exactly to clients' specs. 
Financial/marketing and communications. Fast 
turn around time. LOW price, warranty, reason- 
able terms. Send for free brochure. 

North Shore Software 
Box 89 

Manhasset. NY 11030 

(516) 487-3028 9AM-7PM EDT 7 days a week 


SHAREWARE 


GREAT SOFTWARE. CHEAPI 

Only $5.95 per disk tor absolutely smashing 
Shareware and Public Domain programs! 
Money-back guarantee. PC-Outline. AutoMenu, 
PC-Key Draw. PC-DeskTeam. PC-Wrtte 2.7, 
DOSamatic, Utilities Galore plus Databases. Ar- 
cade and Adventure Games. Lots more! IBM PC. 
PC jr.. and compatibles. Send for free catalog. 
SHAREWARE EXPRESS 
31677 Del Obispo. Suite 102 W 
San Juan Capistrano, CA 92675 


STATISTICS 


RATS! Version 2.0 

RATS, the best selling Econometric software 
package, now includes daily and weekly data, a 
new easier to use 500 page manual, and many 
advanced features. Use RATS for time-series 
and cross section regression, including OLS, 
ARIMA. VAR, logit, and probit. IBM PC or com- 
patible $200. MC/VISA. Call for brochure. 

VAR Econometrics. Inc. 

POBox 1818 
Evanston. IL 60204-1818 
(312)864-1910 
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STATI-By Sugar Mill 

Friendly menu-driven package on 2 disks with; 
Help, full screen data & text editor, algeb. trans- 
forms. import & export data, save results, de- 
scriptive. table, n-way ANOVA. ANCOVA. 
MANOVA regression w. restd.. smallest space & 
factor analyst. Step-by-step examples in man- 
ual. $129.% Airmail worldwide X day return. 
Sugar Mill Software Corp. 

1180 Kika Place, Kailua Hi 96734 
808-261 -7536: 808-949-7926 
1-800-X7-8047Ext. 261 


SIGSTAT 

SIGSTAT includes over 70 programs of the BMD 
statistical series, plus many advanced new fea- 
tures. Mainframe capacity (up to 80 var.) lor 
uni— (eg . ANOVA, regression) + multivanale 
(e.g.. canonical, factor) anaiy^. t^m^series. 
multidim scaling, crosstab, plots, q/cand more. 
8087 support opt. 256K. DOS. $595. 
SIGNIFICANT STATISTICS 
3336 N. Canyon Road 
Provo. UT 84604 
(801)377-4860 

P-STAT* 

Full mainframe package lor IBM PC/XT/AT & 
compatibles. Combines data & file manage- 
ment data display, statistical analysis, report- 
writing & survey analysis in a single package 4GL 
programming language, online HELP, menu or 
command driven with interactive EDITOR. 

$95 demo and Site License available. 
P-STAT.inc, 

471 Wall Street, RO. Box AH 
Princeton, NJ 06542 
609-924-9100/Telex; 466452 

BASEBALL * * BOWLING 

BASEBALL LEAGUE STATS-mainlains a lull sel of 
batting, fielding and pilching slalislics and com- 
plete game by game histories 
BOWLING LEAGUE SECRETARY-mainlains and 
updates all necessary records for teams and indi- 
viduals in small or targe leagues. 

Baseball-S3995 Bowling-$44 95 VisaAfC 
Mighty Byte Computer. Inc. 

6040 A Six Porks Rd . Suite 223F 
Raleigh. North Carolina 27609 
1-800-237-7072 


STATISTICS AND FORECASTING 

are now cximbined into one 
pockage. 

StatPac Gold" 

Outperforms all others. 

Call for free descriphve brochure; 

1 - 800 - 328-4907 

H 

WALONICK ASSOCIATES, INC. 

6500 tVKOIet A«nue S Mlrwreopoli MN 55423 
(612) 866-9022 

I IIM I.I-. W OS Rr.Al)hK ShRVJl>. CARD . 




I I ^ THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE MS DOS MARKET. . . 


SOFTWARE/ 

STATISTICS- 

TERMINAL 

EMULATION 


STATISTICS 


DYNA-STAT PROFESSIONAL 

The most widely acclaimed Apple statistics pro- 
gram is now available tor IBM PC/XT/AT and 
compatible users with; 

• More Statistics— factor, discriminant, covari- 
ance. repeated measures, stepwise regression. 

• More Variables/Cases— 100/0VER 16000 

• More Speed/Flexibility— Full function key use. 

• More Integration— ^Cll and DIF interface. 

A $495 program at our low Apple price of $195. 
Dynamic Micro Systems Inc. 

13003 Buccaneer Road 
Silver Spring. MD 20904 
{301)384-2754 

THE SURVEY SYSTEM 

An easy to use menu driven system tor the entry, 
editing, processing and presentation of ques- 
tionnaire data. The system can produce camera 
ready crosstabs and other tables in banner for- 
mat. Also, statistics and bar charts. Regression 
and open-end coding analysis options available. 
CREATIVE RESEARCH SYSTEMS 
1649 Del Oro 
Petaluma, CA 94952 
(707)765-1001 


STATISTICS CATALOG! 

If you need statistics for IBM PC or Apple II. call 
us and let our technical advisors help you find 
the statistics programs you need. Write or call 
now to get a FREE catalog of statistics software. 
HSD 

9010 Reseda Blvd..Sutie222 
Northridge.CA 91324 

1-800451-3030(NAT) 1-818-993-8536(CA) 


WISARD FORECASTER 

A time series forecasting package. $99 Ex- 
changes data with Lotus. Expert systems logic 
automatically makes projections. No knowledge 
of statistics needed Works without Lotus, loo. 
IBM PC/XT/AT Also available: 

Wisard Professional Forecaster, $249. 

Wisard Commercial Forecaster. $1,995. 
WISARD Software Company 
Dept. 400 PO. Box 19730 
Green Bay, Wl 54307-9730 
(414)436-2341 


All the Stats You Need 

BMDP offers the most comprehensive collection 
of programs for PCs & mainframes. BMDP has 
all the statistics you need. From the simple to 
the most sophisticated. Advanced techniques 
include time series, survival analysis, log-linear 
modeling & more! Hard di^ req'd. Call for com- 
plete program details & prices. 


STATISTICAL SOFTWARE 


STAT PLAN III 

Easiest to use statistics program available. 
Complete range of statistics-curve fitting, 
crosstabs, correlation, multiple regression. T- 
tests, etc. Graphics with printer/plotter out-put. 
Capable of handling over 60.000 data points. 
Interfaces directly with lotus files. Demo diskette 
available. MC/VISA. Only $179. 

THE FUTURES GROUP 
76 Eastern Blvd. 

Gastonbury. a 06033-1264 
(202)633-3501 

NEW TRUE EPISTAT1 

Protessicmal stats can still be friendly, compiled, 
fast, data files up to 10,000 rows. Ow 100 pro- 
cedures. supports. Hercules mono, CGA & EGA 
color, 8087/80287 SOF data files. 25 graphs. 250 
page typeset manual, over 100 examples on disc. 
Formulas, references for every test. Not copy- 
protecled. 

EPISTAT SERVICES 
2011 Cap Rock Circle 
Richardson, Texas 75060 
(214)680-1376 

STATISTIX’-'OnlySTS! 

STATISTIX is a powe^l and very easy-to-use 
interactive statisticat system tor micros. Used by 
many major universities, businesses, state gov- 
ernments. and research organizations. Please 
check us out before you buy a statistics pro- 
gram; you'll agree SX is a 'best buy!* SATIS- 
FACTION GUARANTEED-For more info: 

NH ANALYTICAL SOFTWARE 
801 West Iowa Avenue 
St. Paul, MN 55117 
(612)488-4436 

NCSS-$79 

Easy-to-use menus & spreadsheet. Multiple & 
Stepwise regression. T-(e$ts. ANOVA (up to 10 
factors, rep. measures, covariance). Forecast- 
ing. Factor, cluster, & discriminant analysis. 
Nonparametrics. Chi-square & Cross Tabula- 
tion. Plots; histograms, box, scatter, stemleat. 
Sort. Subset. Transformations. Reads ASCII from 
Lotus. Obase. etc. 250 page manual. 30-day 
money/back guarantee. VISA/MC. 

NCSS-PC. 865 East 400 North 
Kaysville, Ut. 64037 
Phone; 801-546-0445 


TAXES 


TAXES 


BMDP Statistical Software, Inc. 
1440 Sepulveda Blvd. 

Los Angeles. CA 90025 
(213)479-7799 


TAXFREE HOME 

Tax Preparation Software 

Prepcxe 1986 returns on your PO For S39 95 
S7.W shipping). TAXFREE HOME gives 
you: saeen display of IRS forms; automatic 
schedule access: on screen instruction; 
unlimited revisions for 5 foxpayers: 
outomotic error correction. With TAXFREE 
HOME, preporing everr complex returns is 
easy • orc^ now! 

Eckco Systems, Inc. 

PO Box 15496. New Orteons, LA 70115 
1-600-322-2829 or (504) 626-8143 

t'IKri.h. -MU ON KhAlH-K SKR\ K>- C’AKO 


Tax Preparers TaxStar^ 

Schedules A B C D E G SE W forms 1040 2106 
2210 2441 4562 6251. Uses IRS prescribed 
computer generated printouts or overlays. User- 
friendly completely menu driven. Automaticaify 
calculates excess FICA. earned income credit, 
alternative minimum tax. Tax calculations- 
tables. rates, income averaging. Change one 
figure, program recalculates entire tax return in 
2 secoi^. $310 
Professional Tax Software Inc. 

43 Spring Pond Dr. 

Ossining. NY 10562 
(914)941-7879 

TAX PAK 

Schedules ABCDEFGRSEW Forms 1040 
1040A 2106 2119 2441 2468 3903 4562 4684 
5261 Not copy protected— For IBM-PC. 8* CPM 
(280). 8* CPM86. Kaypro IV. Morrow MD3. Per- 
sonal ^7, Professional $185 Yearly update $27 
& $125. Professional includes; IRS Approved 
forms, multiple clients, alphanumeric input. 
CANDELARIA WORKS 
3955aubDr. 

Atlanta, GA 30319 
404-266-2420 

AM-TAX 

Last year’s shareware hit has a new name! Easy 
to learn and use. Handles 1 040, 2106, 2119. 2441, 
3903, 4136, 4562, 6251. A-6, R, SE. W. Some 
multiple. lA^!! Under 2 seconds for complete 
calculation. Pop-up calculator. IRS-appr print- 
outs. overlays, pre-printed forms. Laser interface 
extra. MC. VISA, or check-$45. NY-$30 each. 

AM SOFTWARE 

PO. 80x16706 

Kansas City. MO 64133 

(816) 241 -0014 for credit card orders. 

1987 ESTIMATOR & PLANNER 

A Comprehensive LOTUS 1-2-3 Template. 
RAMReq.1A-256K.2.0-384K. 

Macro-Menu Driven, On-saeen help. 

Easy data entry. Automatic Tax Calcuiation. 
Check. Money Order or MasterCard/Visa. 

Price $99.00 includes Tax & Postage. 

FLEXTAX. INC. 

P.0, 80x690705 
Houston. Texas 77269-0705 
Phone: AC713/537-6922 

'86 income Tax Program 

PC-TAXMASTER. complete 1986 Federal In- 
come Tax preparation program for IBM-PC. XT. 
AT. PCjr. & clones for only $95. Form 1040 with 
22 schedules & forms. Menu driven, easy to use. 
fast. Prints forms. Yearly updates & FREE tele- 
phone support. 15 day money back guarantee. 
FREE pop-up scientific calculator with order. 
VISA/MC/AmEx/COD orders call; 

OATAX 

1923 Linden Street 
Ridgewood, N.Y. 11385 
718-417-0165/800-628-2828 ext 820 Orders 


** WHITE’S TAX TESTER ** 

CPA created. 123/SYMPHONY TAX REFORM 
PRIMER to test '86. '87 & '88 taxes. CALCU- 
LATES FROM UNADJUSTED DATA: 

• 1040 TAXES, any filing status 

• 3 year side by side report 

• Itemized vs. standard deduction 

• Passive loss limits on multiple transactions 

• Real Estate loss & credits allowed 

• Tax credit & IRA limits 

• Earned income credits 
Specify 123 or SYM. $39. Check. 

WHITE S TAX TESTER/MARK WHITE, CRA 
3154 S. Pulaski. Chicago, IL 60623 
**(312)247-6751** 

TAX PLANNER 6-7-8‘9 
Provides you with a 1-2-3 way of seeing if you 
win or lose in 1 986-87-88-89 under the Tax Re- 
form Act. Fully interactive menu driven set of Lo- 
tus 1-2-3 t^plates simplifies your tax strategy 
planning for 1986-89. Order TAX PLANNER 6- 
7-6-9 for $25 + $3 s/h, check or motvey order. 
Req. 1-2-3. lAor later. 

CHATHAM RESEARCH 
P.O.Box 334 

Chelmsford. Mass. 01824 
(617)256-6205 

INCOME TAX SOFTWARE 

TAXMASTER LOTUS 123 spreadsheet tern- 
plates to calculate your 1986 Federal Income Tax 
plus a look at 1967 & 1988 tax changes. Lots of 
Forms and Schedules. Easy to use. IRS ac- 
cepted printout. $50.00. Quick Delivery. APPLE- 
WORKS. Mac/EXCEL versions too. VISA/MC. 
Orders: (800) 626-7146. UG/Deaier discounts. 
ISLAND COMPUTER SERVICES 
3501 E. Yacht Drive 
Long Beach. N.C. 28461 
(919)278-9483 


TERMINAL 

EMULATION 


34 TERMINAL 
EMULATIONS 


Seft^rm PC, an advanced 
communications package, 
includes 34 terminal emul- 
ations such as: 

•DEC VT102. VT220 

• IBM 31 01 -20 (block mode) 

•HP2622A • VIP7801.7803 

• DG D200, D410 ... aixj more. 

Guaranteed Compatibility!! 

Supports Disk Capture, Back- 
ground & CoiKurrent Commun- 
ications, Kermit. Xmodem. Soft- 
keys. Script Fifes & More. 

For the IBM PC/XT/AT. OG. Tandy. 

NEC. Tl. Zenith. Wang, & Others. 

$195 MC-VISA-COD 


1-800-225-8590 DeptPT 
Call for information 

<303) S93-9S40 Telex 450236 

riWLK ON RHAOhR SKRVICK CARD 
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FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 50.^-5115... 



SOFTWARE/ 

TERMINAL 

EMULATION- 

UTILITIES 



EMULATION 


BARR SYSTEMS. INC 
2830 NW4ts( Street. Building M 
Gainesville. FL. 32606 
(800)-BARR-SYS/(904) 371 -3050 


UTILITIES 


DISK ACCELERATOR V2.0 

DiskCache speeds up your twd (fek ac^ 
caching and ram disk in one package. Ram disk 
shares cache space. Transparent flexible, con- 
figurable. no h/w chan^. RAM. EMS, and AT 
extended memory versions inci. Not copy pro- 
tected. VISA. MC. volume discounts. No PC's 
«f/o prior approval. $49.00 
DatamonihicsUd. 

P.0.6OX820 

Sbttsvitle. Ontario. Canada KOA 3G0 
Or call (613) 636-2670 

FOR $18.95 YOU CAN.... 

Find and change multiple files, even across hard 
disk sub-directories? Change edited or Cross- 
talk files tvrice as fast? Change program vari- 
ables? Do high speed searches lor approximate 
strings? Case insensitive?— Rev 2 SEEK-N-RE- 
PLACE with windows does all this for pennies 
per use! Non-Copyprotected! 

CedarSoft 
Box 291 

Westborough. MA 01581 

CSERVE; (74425.1643) MCIM; 100-5916 

617-870-0727 


Opt-Tech Sort/Merge 3.0 

Extremely fast Sort/Merge program. Run as a 
{X)S command or CALL as a subroutine. Unlim- 
ited filesizes, most languages, datatypes & fil^ 
types supported including Btrieve and dBASE II 
& III. Advanced features include record selec- 
tion, record reformatting & much more! Call or 
write for more info. MS-DOS $149 Zenix $249 
Opt-Tech Data Processing 
P.O.Box 678 
Zephyr Cove. NV 89446 
(702)588-3737 


*** IBM Uses CP/M & Apple 

'The best CP/M to DOS converter’ PC Mag. 4/ 
85. UniForm copies files, formats, reads & writes 
DIRECTLY to 200+ CP/M disks on the IBM PC, 
XT. AT (96 TPI & 8'). Use normal DOS com- 
mands. By Micro Solutions. $59.95 + $3 S&H. 
NEW! Match-PoinlV^ size card copies Apple DOS 
files to IBM: also reads & writes to Apple CP/M 
disks. MatchPoint w/FREE UniForm $185 + $3 
S&H! 

BLUE HERON 
1108 S. Second St. 

OeKalb.llHnois 60115 
(815)758-2355 

MORE MEMORY $25 

Couldn't you use mae memory? VRAM** gives 
your PC/XT/AT 8 megabytes of memory by 
turning disk space into expanded memory! Use 
PC/AT extended memory cards for expanded 
memory. Create VERY LARGE worksheets. Never 
run out of memory. Use with 1 -2-3. Symphony, 
and other EMS programs. 30-day money-back 
guarantee. 

BIOLOGIC COMPANY 

11982 Coverstone Hill Circle. Ste 1622 

Manassas. VA 22110 

(703) 368-2949/Chk-VISA-MC 

VCACHE GETS YOUR DISK 
MOVING! 

Hard disk accelerator increases speed of car- 
trxlge and fixed disk operations using memory 
caching to eliminate repetitive disk access. Al- 
locate up to 15 Mb of extended or expanded 
memory, or .5 Mb of standard memory for cach- 
ing disk data. Includes diskette and screen ac- 
celerator modules. Automatic and transparent 
after installation $49.95 + $3 shpg. CA tax. 



GOLDEN BOW SYSTEMS 
2870 Fifth Avenue. Suite 201 
San Diego. CA 92103 
619-298-9349 

PADLOCK/PADLOCK II DISKS 

PADLOCK furnishes the user with a method for 
providing protection against unauthorized du- 
plication from DOS commands $99. PAOLXK 
II disks come preformatted with finger-print and 
serialization. PADLOCK II disks offer superior 
protection. Ask about our HARD DISK protec- 
tion with uninstall capability. MC/VISA. 
GLENCO ENGINEERING 
3920 Ridge Are. 

Arlington Mts..lL 60004 
(312)392-2492 

WINDOW.LIB$99 NO Royally 

An easy to use complete windowing system for 
programmers and writing in 

• Basic IBM. M-S • FORTRAN M-S. RMF 

• dBASE CUPPER •C LATTICE. M-S 

• PASCAL M-S. TURBO • COBOL M-S. RMF 
Window editor included. Create callable pop-up 
menus, help screens. The line selector features 
auto reverse highlighting and cursor control. Ask 
about BIOS. DOS, Files Library. 

GLENCO ENGINEERING 
3920 Ridge Ave. 

Arlington Hts..lL 60004 

(312)392-2492 VISA/MC, 


MAKE YOUR PC 
SEEM LIKE AN AT! 

MAKE YOUR AT 
SEEM LIKE A 
DREAM MACHINE! 

gANSI- 

CONSOLE"^ 

The Integrated Console Uiilitv'^^ 
FAST, POWERFUL 
ANSI.SYS REPLACEMENT 
For the IBM-PC, AT, and clones 
New Version 2.00 is MUCH FASTER 

Now biink free scrolling on CGA! 
Now use EMS for scroll recall! 
New option menu program! 

•Speed up your screen writing 
•Extend your ANSI.SYS to full VT100 
•Scroll lines back onto screen 
•Save scrolled lines into a file 
•Add zip to your cursor keys 

• Free your eyes from scroll blinkirtg 

• Easy installation 

•Get 43 line EGA support 
•Over SO useful options 

“The pcychologleal difference Is 
sstonishing" •lotus June 65 pg 8. 

“So many hendy functions rolled Into 
one unobtrusive paekege" 

•PC-WorMFeb8epg2e2. 
“The support provided by the 
publishers Is extraordinary.” 

•Cap/tal PC Uenitot May 66 pg 25 
“»the beat cholee for improving your 
console-.’' 

•Capital PC Monitor June 66 pg 282. 
460p Manual (w/slip case) 
and software diskettes $75. 

Satisfactton Guaranteed! 
Order Yours Today! 
HERSF.Y MICRO CONSl l.TINCi 
Box 8276, Ann Arbor. Ml 46107 
(313)994-3259 Visa/MC/Amex 
DEALER INQUIRIES INVITED 

CIRCLE Wl ON RKADhR SIJIVKT. CARD 



HARD DISK DIRECT ACCESS"* 4.0 

The Ultimate Hard Disk Menu System. Orga- 
nizes your software programs into a 'user de- 
fined* menu system. Features single key stroke 
access, time usage tracking, custom applica- 
tions, plus rrHJCh more. Order toll free today. 30 
day money back guarantee. MC/Visa Welcome. 
S89 95+Shippmg. To order 1-800-242-MENU 



OtlTA TECHMXOCV 


DELTA TECHNOLOGY INTERNATIONAL INC, 

P.O. 80x1104 

Eau Claire. Wl 54702 

For More Info: 715-832-0958 


FREE 8088 TUTOR Monitor 

Learn 8088 assembly language using the new 
293 pg. book. IBM PC-8088 Assembl y Lan- 
guage Prog ramming , by Richard E. HaskelOF 
der the book for $25 plus $3 S/H and get the 
powerful TUTOR monitor software free. Load and 
examine any disk file, disassemble any 8086 
code, debug EXE files. Satisfaction guararrteed. 
REHI Books 

54 N. Adams. Suite 130-Z 
Rochester Hills, Mich. 48063 
(313)853-1941 

On-Line Help 

Allows you to easily add help windows to your 

programs. Contains BOTH memory resident 

(pop-up) and CALLable help facilities. You have 

complete control over the help window content. 

size, color & location. Your original screen is au- 

tomaticafly restored. Call or write for more info. 

$149. Oerno $10 apply toward purchase. 

Opt-Tech Data Processing 

PO. Box 678 

Zephyr Cove. NV 89448 

(702)588-3737 


POWER USERS • 
PROGRAMMERS 
Now, in on* integrated utility, 
a super powerful DOS Shell 
and the best disk manage- 
ment tool available. XPIF 
provides replacements and 
axtensions for most DOS 
commands plus easy 
command recall and editing. 
Execute DOS commands or 
user programs from within tha 
XPIP Shell. Traverse the 
directory tree with single 
keystrokes. Create and accass 
hidden files and directories. 
Destroy files to prevent 
unerasure. Easily edit any fila 
on the disk, even .EXE files, 
in HEX or ASCII. Complete 
online help plus either menu 
or command line operation. 
Too many features to describe 
in any size ad. Now includes 
user menus and a powerful 
file sort utility. All at a "public 
domain* price of $29.95 + 
$3.00 s&h. Order your copy of 
XPJP today. 

System Facilities, Inc. 

P.O. Box 7079 (P) 
CharbtteiviUe, VA 22906 
(804) 977-5246 

< IHCI i- V.7<iN K( Al»k M XVK I ( AMI) 


DISK FILE ANALYZER $20 

Much wasted time results from not knowing ex- 
actly what data and control codes are in disk files. 
Especially troublesome are files appended from 
other programs a other computer systems. This 
is a great control and debugging aid. Your sat- 
isfaction is guaranteed. 

GORDON COMPANY. 

20210 Laceyland 
Katy, Texas 77449 
713-578-5522 


BARR/HASP INTELLIGENT RJE 
WORKSTATION 

Hardware and software communications pack- 
age for IBM PC. XT and AT. Simultaneously 
trvismits data to host and receives output di- 
rectly to MVS/JES2. MVS/JES3. VM/RSCS. and 
COC/NOS. bypassing TSO and CMS. Emulates 
IBM 3777-2 and HASP on IBM 360/20. Line 
speed; 1.200 to 19.200 baud (56.000 b^ on AT). 
Supports multiple high-spe^ printers beyond 
2.4IX Ipm. (6,000 Ipm on AT). Features; con- 
current DOS. LAN support, printer forms con- 
trol, plotter support, unattended operation, easy 
installation. $1290 Includes Hardware & 
Software. 

EURR 
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THE SHOWCASE EOR PRODUCTS AND SERVlC^iN T^HE MS DOS MARKET. 





on* 4ir*clory in two eoMnnt or Imo 
dtf*ctori«« tiO*^>tM*. Smart Oictctory !• 
tMlar tt*n OIR, rtwiM tna* it** (»ail*d) and 
allows scroliin9. Copy. atat*. ranam*. 
tansiar. biowaa and mora. Sock copyln9, 
Itanslarring and aiaalnp. Char>g* M* 
aBibutas. Mak*. dalata and ranama aubdirs. 
Display and ehang* tra* slmckits. Hatp 
scraan and novlca/aipart modas CompMa 
ootor customizabon Uaar can sal dalauRs. For 
XT. AT. Compaq and oompaMas. DOS 2.0 or 
Mar. Only S29.M * S3.00 sAt. C* roftdaniB 
add 6%. 


EXTRA MUENSIONS tOFTWAAfi 
i Parch. Irvint. Ca. 92714 
(714)U1<2770 Vlaa/MC 

I 'lKCLh.^ViOS Kl AI)M< .SI.KMCI I AKD 


SPEED DISK I/O THROUGHPUT 

QUICKCACHE— Intelligent disk I/O manage- 
ment subsystem tor PC/MS-DOS 2.xx & 3.xx. 
Capable ol making programs run up to 14 times 
faster All parameters dynamicaliy alterable. LIM 
memory supported. 40 KB min. required. S49.95 
r $5 s&h. VlSA/MC. 30-day guarantee. 

PR. 6LASSEL AND ASSOCIATES, INC. 

30255 Fir Trail 

Stacy. Minnesota 55079 

{612)462-1337 


DOS PATH Command for Data 

Now Lotus. dBase. WordStar, etc can access data 
files no matter where they re located. WATH^ 
works like DOS PATH command— up to 128dirs 
can be searched. Handles output files, file abas- 
ing and virtual disks too. Wildcards ok. Trans- 
parent Requires only 4K. MS-DOS 2/3 $45 
$5 s/h. Md add 5%. Vtsa/MC/check/PO. 
PERSONAL BUSINESS SOLUTIONS INC. 

P.O. Box 757, Dept. B 
Frederick. MO 21701 
301-865-3376 


COMMAND LIST PROCESSOR 

PCEXEX- -PC DOS Command List Processor, 
Power BATCH file capability; arithmetic tune- 
lions; IF.THEN.ELSE. WHILE, DO,. END, CALL/ 
RETURN, interactive PUT/GET. string or nu- 
meric variables, built-in functions, read/write 
DOS files, execute DOS commands. $28 ($40 
Cdn) -I- $3.00 S&H, Ontario add 7% PST 
LPTS Software Systems (nc. 

PO. Box 255 

Carleton Place 

Ontario. CANADA K7C 3P4 

(613) 257-2954 (CORRECTED ADDRESS) 


HARO DISK EXPANSION 

Disk Manager allows the installation of any 
ST506 hard disk on PC.XTAT and compatible. 
Volumes up to 256mb! Menu driven/auto in- 
stall. compatible w/aH vers of MS/PC DOS (does 
not modify DOS), up to 16 volumes, easy to use! 
$125 + ship. Ask about Novell prodix;!! Dealer 
inquiries invited. 


*** MENU INGENUITY* 

** WINDOW INGENUITY** 

Easy setup, yet powerful MS/OOS menu sys- 
tem. Run any program, batch file, or DOS com- 
mand from a menu. Use function keys OR type 
menu items! Many features. ($59.95)! Also try 
our multi-window file-viewing utility. View lour 
files in lull, partial windows. ($30 00). And CHESS 
INGENUITY, ($39 95)! All three, ($99 00), 
CICAINC. (Corrv. Ingenuity Consult. Assoc.) 
4513 Flintlock Drive 
Louisville. Ky 40216 

(502) 448-2719 Dealer inquiries welcome 


CtNTRRCH 


COMPUTER SYSTEMS INC 


ONTRACK COMPUTER SYSTEMS. INC. 

6222 Bury Drive 

Eden Prairie. MN 55344 

• • (800) 752-1333 • •/• • IN MN (612) 937-1107 - - 


EditingTools 2.1 

A superb lexi editor with an elegant DOS shell. 
Load multiple directories as menus. Edit multi- 
ple files. Move text among files. Don't use your 
PC without It Only $35 * $4S/H Optimized Turbo 
Pascal source code optional 
Jou Laboratories 
RO. 60x460969 
Garland, TX 75046 
214-495-8862 


Golden Retriever ~ 

Search & Retricnv 
I'cxt usin;; 
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I/IF^disk ow 


SK OROANIZER 


FAST. EFFICIENT — VOpt organizes your disk Into conti- 
guous files for fast, efficient, time-saving usel Initial org^iza- 
tion averages under 5 minutes, daily runs under 1 minute! 
Vopt's remarkable speed comes from its “best fit" aJ^rithm 
— it won't make a move unless it improves disk organization. 
CONVENIENT — Run it from your autoexec.bat file. 

SAFE — Vopt’s contiguous files are easier to recover if 
accidentally deleted! Vopt’s speed allows files to be moved 
one-at-a-lime, rather than taking chances on disk reliability. 
Detects and maps bad sectors. 

MANY ADDmONAL FEATURES — Vopt includes Vmap for 
graphic displays of HD storage utilization— Vseek for HD 
seek times— Vmarkbad scans HD to flag bad clusters— 
Vbench lo benchmark your system— N^peed displays floppy 
speed, sector spacing— Vrd displays diskette errors— Vprtsc 
speeds PrtSc operation — Vtsr displays current active 
terminaie-and-stay-resident programs. 


FAST ORGANIZING FOR FASTER DISKS 


GOLDEN BOW SYSTEMS 


$49.95 


Add S3 Shipping/ 
Handling 
Salas Tax 
in California 


2870 Fifth Am.. Suita 201 
San Oiago, CA 92103 


' . 1/ San Oiago, CA 92103 

•T ,^619/298-9349 


Daalar Inquihaa Invilad 


NOW BACKUP ONAWKMEDIA . . . 
FAST. 

Only software available to backup to floppy disks, 
cartridge and tape drives— any DOS compati- 
ble media with a drive letter at device speed 
Predefined file selection, log recordmg. and many 
more exclusive features. MS- or PC-(X)S 2.0 or 
later Only $99.95 postage. All major credit 
cards 


Back-<Z 


VECTOR 0:0 $25*«*$3S/H 

Remove mem. resident routine, reset interrupt 
and return mem. to system without rebooting! 
Vector 0:0 also displays interrupt routine ad- 
dress & attributes, scans all interrupts tor 
changes or protects from restore. Great tor de- 
bugging, development and managing inter- 
rupts. 8K. 1 drive. PC/XT/AT & comp. DOS 2.0 
& up. Chk or M.O. 

CASTLE of UGHT SOFTWARE 
PO. Box 480 
Katonah. NY. 10536 
914-763-5229 9:00AM-2:00PM 


System International 
137 Main Street 
Half Moon Bay, CA 
800-227-6703 800-632-7979 in CA 


Menu PIUS+'* $39.95 

Access software on your hard disk with a single 
keystroke. Does more, easier lo use and costs 
less than other menu systems. Plus you get easy 
DOS commands, a batch file editor, parameter 
passing, and much nvxe. IBM XT, AT. Compaq. 
DOS 20 and up. 2S6K. MC/VlSA$39.95-f$4.00 
s/h. 

Sigma Software. Inc. 

1009 Sullivan Avenue 

South Windsor. Ct 06074 

(203) 644-4709 or (203) 644-9689 


AUTOMENU Version 4.0 


Create one menu system to run alt your pro- 
grams. balchMesandOOScommands "In- 
sulates' novices: many options tor power 
users On-screenhelp. passwordproteclion. 
user-defined prompts Written in assembler. 
16K size. Over 10K satisfied users. Money 
back guarantee SSO. ckk/VISA/MC. 

Call or Write lor brochure. 


Automenu"^ 

Software Management System'' 


MAGEE ENTERPRISES 

6577 Peachtree Industrial Blvd . Oept M 

Norcross. GA 30092-379GUSA 

404-446-6611 

{'IRCl.l- V>l ON RhAOt-K SI-ieVK>. ( AKD 
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FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 SOJ SJIS. . 



SOFTWARE/ 

UTILITIES- 

MISCELLANEOUS 

ACCESSORIES 


UTILITIES 


Ammunition to conquer 
your biggest problems! 



provldM yaw tMS applicattont wAh up to 
•ight nwgabylH of axpandad manmy 
• It tuma PC/AT extenpad matnory Mo 
axpandad mamo'y 

a It turns hard dlsR storaga Into axpandad 


a It's compatUa wl^ most EM5 applicaiions. 

ktcfudlrtg 1-2-3, Symphony, and RaAax 
• OnVSM.PS 30-<tay mon^y-lMCk guirtniM 


Fort's Soltwsro 
P O 80x396 
Manhattan. KS 66502 
(913) $37-2897 


V-emm' 


<P)r 


GOLDEN BOW SYSTEMS 
2870 Fifth Avenue. Suite 201 
San Diego, CA 92103 
619-298-9349 



WORD 

PROCESSING 


PC EDITOR'S CHOICE! 

Writers, lawyers, researchers; organize free form 
text by subjects— easily!— with SQUARE- 
NOTE .- Make any number of notes, up to 10 
pages & 100 subjects each, select by subjects, 
browse them on the screen, send them to your 
pnnter or word processor. Import text, too! 
handy features. Online help, tutorial & full man- 
ual. Not copy protected. $69 + $5 s/h. Check/ 
VISA/MC. Full-featured demo $6, credited to- 
ward purchase. 


-aOUARENOTE 


i 


SAVE TIME & DISK SPACE 

PKARC & PKXARC the fastest ARChive utilities 
available can compress your files by 50% or 
more. Save disk space arid file transfer time. Data 
integrity ensured by 16-bit CRC. Unique archive 
commenting ability. Only $45 -p $3.50 s/h. Soft- 
ware vendor inquiries welcome. 

PKWARE.Inc. 

7032 N. Ardara Ave. 

Glendale. Wl 53209 
(414)352-3670 

AT/XT/PC HARD DISK EXPANSION 

'Ret^ce hard disk with a bigger one. or add a 
second drive! Vfealure BREAKS THE 22 MBYTE 
BARRIER on standard AT, XT and compatible hard 
disk controllers. Includes multiple volumes, se- 
curity features, selectable clusters, keyboard kxA. 
$80^20 -f S3 shipping + CA Tax* 


The Idea I.itn'arian 

UnionSquareware 

265 Washington St. /POBox 228 

Somerville. MA 02143 

(61 7) 623-3023/000-334-0854 Ext. 583 

INDEX YOUR TEXT FILE 

Need an index for the back ol a report, book, 
manual, or thesis? PROINDEX takes any word 
processed document and reference creates an 
index. Selectable page/tine references ease 
sensitivity interactive/batch handles ASCII. 
WordStar & 8 bit data. $89.95 includes disk 
manual & shipping. VISA/MC. 

Etfring Consulting. Inc. 

4N899 West Mary Drive 
St. Charles. Illinois 60174 
312-377-3520 


MAXTHINK-EOITORS’ CHOICE! 

Comparison reviews PC-Magazine. PC-WOrld. 
PC-Week. and Byte say MaxThink is today's most 
powerful lext/outiine processor. Paster for or- 
ganizing ideas and actions- links to all word 
processors. Easy to learn and use with on-line 
screen helps. Invaluable to writers, managers, 
planners, consultants, thinkers $89 
MAXTHINK lOEA/OUTUNE PROCESSOR 
230 Crocker Avenue #2 
Piedmont. CA 94610 
(800) 227-1590 (US) 800 642-2406 (CA) 


Compareflile" FOR $99.95 

SAVE HOURS. See every change at a glance! 
CompareRite compares two documents, In- 
stant^ highlighting the differences between them 
in a third draft. Great tor contracts, proposals, 
articles, reports, source code .. You select ap- 
pearance ol added and deleted text. For ma)or 
Word Processors. Patent pending. Introductory 
price of $99.95 -fS/K. 

JURISoflInc. 

763 Massachusetts Ave. 

Cambridge. Ma 02138 
800-262-5656/01.9 


World's Bilingual Word 

DuangJan. billing word processor lor English and 
one of these: Armenian. Euro/Latin. Greek. Hindi, 
Khmer. Lao. Punjabi, Russian. Tamil. Thai, 
Viet .... or create your own language with font 
editor. For IBM compatibles with graphics & dot 
matrix printer $59'>-$4 s/h in US and Can. (For- 
eign $10 s/h). 

Megachomp Company 
3524 Cottman Ave. 

Philadelphia. RA 19149-1606, U.SA 
215-331-2748/0138 


WORD 

PROCESSING 


PC-WRITE SHAREWARE VER. 2.7 

Fast, powerful wrord processor /text editor tor 
IBM/K^/XT/AT. Spelling checker, screen clip, 
maiimerge, split screen. ASCII files, maaos. 
Supports proportional prmting. laserJet+. and 
over 300 printers. $16 for alhsoftware. tutorial/ 
guide on diskette. OK to copy. Register (or 
manual/support. $69. Full 90-^ guarantee. 
Quicksoft 

219 First N. #224C 
Seattle. WA 96109 
(206) 282-9452 Visa/MC 


Writing in Spanish without Escribien® 
is like paella without seafood. 

I E-scribien is the best Spanish-languoge spell- 
I in)> checker, because it knows j’rammar. 
especially verbs. Escribien will tell vou 
where an accent Koes and coniugates ar 
before vou can say caramba* Escribien re 
ni/es itver 300,000 words and the dic- 
tionaries are expandable. Escribien 
handles lar^e documents effort- 
lessly. Don't waste valuable time 
chasing typtis and mispellings, let 
Escribien do it for you. 

Escribien is now RAM resident 
which means you can call Escribien 
withtiut leaving your word pro- 
cessor. Version 2.0 is now available. 

Call m>w to order at SI2V.V5 or to 
find the dealer nearest you. 

There are versions of Escribien for most word 
processors. Escribien requires that your 
computer have a minimum of 192K 2 drives 
and MS-D0S/PC-D05 


% 


IBEKSOFT. 

PO Bill .V 45 S • 'nrnton. NJlXKilV 
(MNlHWl-MVn* Irlei (>S» 2 A 1 SSm 
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• 100% Cotton Canvas 

• Statlc-Free/Breathable 

• Beige with Grey Trim 

• Embroidered Emblem 

For: IBM. PC, PC-AT, Compoq, AT&T 
Leoding Edge "D,'' Epson Equily 
Printers: OKIDAT/L EPSON. IBM. NEC, 

Contemporary ComputerWeor 

1320-36th Avenue 
San Froncisco. CA 94122 

(800) 826-5761 

Oeoiers Pieo$e inquire CA. (415) 759-1466 

<TRCI>, A’V ON RhADt.R SKRVICF CARD 


THE SHOWCASE 
FOR PRODUCTS 
AND SERVICES 
IN THE MS DOS 
MARKET . . . 




MYWORDI<i2.0:JUST$S9! 

Full-featured, fully-supported, WS-like word 
processor. Mail-merge; undelete; sort; math; 
macros: logical ops, calculation, numeric/alpha 
format with print; miaoiustify: table of contents 
generatiori; proportional print; spiling checker 
w/55.000 words: supports ALL printers. 200 
■* page high-quality manual with quick refer- 
ence card. 30-day money-back unconditional 
guarantee-NO RISK. DOS 2.1 -3.2. 256K. two 
drives. Source code? Add $59. 

T.N.T SOFTWARE 
34069 Halnesville Road 
Round Lake. IL 60073 
(312)223-8595 


ACCESSORIES 


IBM RESET BUTTON — 119.95 

At last a reset button tor your IBM PC. XT or AT. 
You no longer have to turn your machine oti and 
on again when CTRL-ALT-DEL doesn't work A 
must for hard-disk u^ Installs in minutes. No 
soldering $19.95 plus $2 S/H. Add $2.50 for 
CODs. No credit cards accepted . 

Irata - Reset 
2562 E. Glade 
Mesa. AZ 85204 
(602)926-7969 
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CompuTogs Dust Covers 


The ultimate in dust protection Available in natural 
canvas/brown trim or new designer gray/black tnm (add 
S2/C0ver). Our covers are tar superior to vinyl! 


COMPARE OUR PRICES! 


AdcM^ 2« M0N'CPU'KB0?4»S 
APOIV 2e MON'CPU'KBD 19 9S 
McmiosnCPumBO/MouMTa 99 
Tjrviv 1000 WON'CPU 24 95 


IBM PC <5 95 

80 COU P''">' ispw-N- 15 95 
132 COL P'xiiPKSpMilyl 17 95 • 
*Tfft300 Mr-v'MONCPU2295 


T^rot 1200 MON CPU 24 9*' 

T^roy 1000‘1200KBD 1395 

IBM PC MON'CPU 24 95 

■BM PC K^t>r4-il 13 95 

OVFR 200 OTHER MODELS AVAILABLE h' Dl4r<< ,ir indfi < .<11 
CompuTOgS' PO Box 2493 Naperv<ll<> IL 60566*(312) 961-2958 
VISA'MC Ac(^i*a lneK.04 $2 00 Sn^p.rg CUSTOM LMBROlDt RV SHOWN AVAILABLE 

CTKtlkXsxlINKI MUKMKVKT t \KI> 


FABRIC DUST COVERS 

Elegant Affordable — Durable 
Our 5th Year 

Protecting Computers and Peripherals 

Best Quality - American Made. Buy with Confidence' 

Best Selection - Six Colors: Covers to Fit Over 
1500 Makes & Models 
Best Service - Toll FREE: MC/Visa: FAST 
Best Value • Lowest Prices and We Pay ShippinQ. 

FREE Valuable Bonus with Purchase. 

Best Choice - Expertly piped in contrasting color. 

Monogram. Screening and Custom work available. 
PLUS OUR EXCLUSIVE BONUS GRAB BAG 
Choose a Valuable FREE GIFT when you Buy* 
CALL OR WRITE TODAY 
COVERS UNLIMITED 
P.a BOX 381076 
GERMANTOWN. TN 38183-1076 
Order TOLL FREE (800) 821-7709 (901) 754-4465 

CIKt I (■ IWON Kt VDhK M K\KT ( \KI> 



ONE COMPUTER & TWO PRINTERS? 


Stop PloMiap 
A UoplaMiop 

Use your c^x)ice of 
TWO printers from 
ONE poraJlel cable 
with the simple 
flick of a switch. 

Oa« ftrallal Flag In . 

Connect any Standard Centronics 
FVallel Cable directly to the switch. 



$5995 

<eSIOO) 

Phis 53.25 Shipping 
& Handling 


Moa«y 

Gaai 


SO Day 
Back 


Two Plarallal Flags Oatl 

3*/^ 'cables (included) attach 
to each printer. 


Call for oar aaar catalog of FC Accaaaorlas 
Siaiply CaU 1-MO-FOR-T1PZ 7am 5pm PST 

800-367-M79 (CA 415/567>4067) 

1b Order: Write or call Tfpz Direct. Inc. Visa/MC or 
Money Orders please Shipping withVi 48 hrs. via UPS- 

PXX Bos 4SO. 8a» Fraaciecay CA f 4l0l«O6»O 





TO PLACE 
YOUR 
AD IN 

PC Magazine 
Classined 
Marketplace 
Call 

(212)503-5115 


BAR CODING 


BAR CODE— LABEL PRINTING 

THE LABEL MAKER * prints bar ccxies. OCR-A 
like and large characters from data entered at 
keyboard or from disk files Create and save 
unique printing formats and record layouts. Per- 
forms record add. change, delete, sort and se- 
lect on disk files. A.I LABELMAKER'* prints AlAG 
shipping/parts ideniificatinn labels required by 
Auto Mftrs. Requires IBM PC or work-alike. 

TJ SOFTWARE INC 
PO Box 2044 

Arlington Heights. IL 60006 
(312)364-1065 


BAR CODING 


The BEST 

BAR CODE READER 
for the IBM PC & AT 
$595 

Simple & quick installation 
No additional software or port 
Metal wand & case 
Also available: 

Bar code printing software 

Magnetic stripe readers 

Units for other computers & terminals 

TPS ELECTRONICS 
4047 Transport Street 
Palo Alto, CA 94303 

Telephone: 415-856-6833 

Tetox: (Graptinet) 371-9097 TPS PLA 

lIHtll Il'nSKI MHHMKMt l ( VKI> 


BAR CODE READERS/PRINTiNG 

Prml bar codes and large text 13 sizes of text. 
10 bar codes Epson/Oki/IBM Printers Text 
readable up to SO ft Bar codes MSI. 2 of 5. UPC/ 
EAN. Code 39. AlAG. 000. L06MARS. Rever- 
sals. Color. Flexible Format & Size File input 
Easy Fast. Menu-Driven price ian9e$49-$299 
Also user program controlled -$159 to $239 Use 
with dBASE. LOTUS, ANY language • even Word 
Processors. PC/AT Reader Rugged metal pen 
& case. UPC/EAN. 2 of 5. Code 39. etc Read 
bar codes into ANY program w/o change-Kybd 
Connecl-$3B5. Dual Pori RS-232 reader lor mi- 
cros. multHJSer PCs, CflTs*$399. Others lor IBM 
3178/278.3180.5251/91. $595-S6S5 30 day 
$back guarantee Same day ship Dealers 
welcome 

Worthington Data Solutions 
tSOCrespi Coutl 
Santa Cruz. CA 95060 
(408)458-9938 

BARCODE LABEL PRINTING 

PrintBar II is a unique and powerful memory res- 
ident program that prints code 35. 2 of 5 and 
UPC barcodes on Epson. IBM graphics and 
LaserJet printers. Print directly from any pro- 
gram including dBASE III. clipper. Lotus. W(xd- 
star. without copying data to special print files 
Superb documentatKXi $295 PC compatible bar 
code readers $395 


PrintBar II 

I BAH COPE PWNtIWO SQVIWXAt 


BEAR ROCK SOFTWARE CO 
6069 Enterprise Drive 
Ptacerviiie. CA 95667 
(916)622-4640 

PRINT YOUR OWN BARCODES 

WRITEBAR" prints Codabar. UPC. Code 39. ABC 
and Interleaved II of V bar codes on most pnnt- 
ers Otters sequential numbers, disk or keyboard 
operation. Fully configurable installation. Sep- 
arate OBJ modules available lor most lan- 
guages $150. Custom programs and bar code 
readers also avail MS-DOS and ZENIX 
WILSOFT.INC. 

PO. Box 22132 
Tampa. FL. 33622 
(813)839-1364 


BAR CODES 
MADE EASY 



PERCON E-Z-READER 

FAST • ACCURATE • RUGGED 

NO $OFrwA«{ CHANCFS «v<Ch 

»na -noX-uw* tf*u« 

for viTtuAily 411 rnKTonrim (omputwi »na tn 

• Tnouundt uw 

• hpe pnonp wpporT 

• i ytf />4>f4n(y 

• Bw co<lF printing tc4tM«/r 4v4iWO<r 
OUNh or OuraonsT CpU ut 

(503) 344-1189 

A KAMN M aAa CCM HAM* (HbWttllNC 


PERCON^ 

ORCU 56Z ON Rt-AOEX SUIVICI-. CARO 


BUSINESS 

OPPORTUNITIES 


EARN EXTRA $$$$ AT HOME 

Receive needed exposure to earn extra income 
by listing your experience, goals and equip- 
ment. Our database provides low cosi/risk ap- 
proach to introduce home programmers and 
companies needing programming help. Send $2 
now lor complete mfo package and application 
Only other cost is a low. one-ttme application lee 
HOME PROGRAMMERS. INC. 

PO 6ox243-N14 
El Segundo.CA 90245-0243 


COMPUTER 

INSURANCE 


SAFEWARE 

Insure your computer Sateware provides full re- 
placement of hardware, media, and purchased 
software As little as $39 a year provides com- 
prehensive coverage With our blanket cover- 
age. no lists of equipment are needed One phone 
call does it all' Call Bam to 6pm EST (Sal 9 to 5). 
SAFEWARE, THE INSURANCE AGENCY INC. 
2929 N High Street. PO Box 02211 
Columbus. OH 43202 

(614) 262-0559 (OH). (800) 848-3469 (NAT) 


DATA SECURITY INSURANCE 

The 'all risk* Personal Computer Pokey from DSI 
includes essential coverages not available with 
other policies protection against loss ot data 
(even from accidental erasure), loss of custom 
programs, and fraud. Especially intended tor 
business computers Coverage can be bound by 
telephone. 9 to 4 Mountain Time 
DATA SECURITY INSURANCE 
4800 Riverbend Road. PO. Box 9003 
Boulder. CO 80301 
(303)442-0900.(800)822-0901 
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MISCELLANKOl'S/ 
COMPUTER 
SERVICES- 
MAILING LISTS 


COMPUTER 

SERVICES 


FLAT RATE REPAIR PRICING 

IBM PCOa/AT system board S6S/S7Q/S135 


IBM POXT Keyboards S45 

Hercules adapter boards $45 

AST multifunction boards $45 

IBM diskette drive adapter $35 

Compaq Portable power supply $75 


3-5 Days turn around. Call for complete list 
PC Repair Inc. 

678 East Broadway 
Haverhill, Ma 01830 
617-372* *6545 


DATA 

CONVERSION 


AMERICA’S 

MOST 

ADVANCED 

DATA 

CONVERSION 

FACILITY 


IWe MniiKt, ttpt. eiik. werdproctiien 
miiiM Nets. •etic*l tCMAlfie. 
ind cutlem rttormaRIne 

Data Convarslon 
Laboratory 

6555 Flesh Meadow La. Ffesh Meadows NY 11366 

(718) 886-8600 

t IRC !■> V>< I IN Kl M)l K SI K\ IQ ( \KI) 


DISK CONVERSION 

We are the oldest and most versatile conversion 
company in the country. We ll electronically 
convert disks, tapes, or mag cards to your PC or 
word processor. Over 20 billion (traders con- 
verted since 1979. Optical scanning available. 
We provide the excellence you expect. Text ac- 
curacy guaranteed for disk conversions. 

TEXT SOENCES CORPORATION 
5430 San Fernando Rd. 

Glendale. CA 91 203 
(818)247-0792 


25C PER PAGE DOC TO DISK 

*0CR Text Scanning to disk in Wordstar. Mutti- 
mate. DisplayWrite. Word Perfect. ASCII + more 
’Scan Typset books, manuals, publications. 6- 
24 point including roman and italic 

*D^ape Convert (bi-directional from PC. 
Wp 9 track tape. MACINTOSH. (CP/M-DOS) 
’Quick Tumanxmd plus 30-Day Guarantee 
1st RUN COMPUTER SERVICES 
99 Acorn Ponds Drive 
North Hills, NY 11576 
212-432-5252/516-627-1493 


DIGITIZERS 



=IMAGEACEII= 

Video Capture System 

• Digitize video from cameras, 
tuners, and VCRs directly to 
your IBM PC display 

• 320 X 200 X 4 levels 

• 1.3 sec full screen capture 

• Complete with hardware card, 
software, cable, and manual 

l odcE F IectronIcs 

P.O. Box 33a • Streamwood. IL 60103 

^=(312) 837-6553^^ — = 

CIRCLE IMi l)N KI.AWJ< SE.RVK E. CAKl) 


DISK CONVERSION 


♦•* DISK/TAPE/MICROFICHE 

* IBM Floppies (SVa' or 8^ To or From MAG Tapes 
(800, 1600. or 6250 BP1) 

* Microfiche from IBM Floppies or ANY Mag 
Tape. High Speed User PriniEog (40.000 Per- 
sonalized Letters per Day) 

* Turnaround 15MB shipped the same day 
received. Visa/MC/COD/Cert. Ck/MO. 



Technical Programming Services. Inc. 
8506 East 61st Street 
Tulsa. Oklahoma 74133 
(918)254-9622 


TAPE TO DISK CONVERSIONS 

Conversion services to or from over 500 com- 
puter systems: 

—Magtapes 
—Micro Computers 
—Mini Computers 
—Word Processors 
—Typesetters 

Our conversion capabilities surpass most in the 
industry. 

PIVAR COMPUTING SERVICES. INC. 

165 Arlington Hgts. Rd.#M 
Buffalo Grove, IL 60089 
(312)459-6010 


DISK CONVERSION 


CHANGING WORD PROCESSORS? 

Media transfer to or from; 

IBM/XEROX. DEC. WANG. 

LANIER. CPT.CT.MICOM.NBI. 

WORDSTAR. WORDPERFECT. 0W3. 
MULTIMATE, SAMNA. MASII, OCA. 

TAPE— DISK 
Free test conversion. 

CONVERSION SPECIALISTS 
531 Main St.. Suite 835 
El Segundo.CA 90245 
(213) 545-6551 *(213) 322-6319 

ON WORD 

Can read any document to disk. 

Fast, accurate optical scanning 

• 10.000 + type fonts 

• typeset or typewritten 

• font size— 6 pts to 28 pis 

• to all word processors 

• volume discounts 

• systems and services 

• call tor prices 

ON WORD DEVELOPMENT 
2434 Main St. 

Santa Monica. CA 90405 
(213)399-7733 


DISKETTE COPY 
SERVICE 


DISKETTE COPY 
SERVICE 


SOFTWARE 

DUPLICATION 

SERVICES 



* Wwld’s L^gest Duplicator 

■ Highest Quality 

* Fastest Turnaround 

■ Attractive Cost Savings 

* OtK-Stop Shopping 

* Copy Protections for all Formats 

* Professional Engineering Support 

* Branches Naiimwide 

* A Division of XIDEX Corp. 

CALL 

1 - 800 - 233-5099 

(1RC1.t-. UN Rt-.ADPJt Sl-JtVK>. CAKl) 


^ We're the Leader in Software Duplication ^ 
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Lionville, 

800-533 


fj 215-363-2‘tuu iii th ji 



DUPLICATION SOLUTIONS 

MEGASOn has the answer to your Diskette Du- 
piicalion needs no matter what the volume. We 
provide ’DUPLICATIQN ’COPY PROTECTION 
^technical SUPPORT -PACKAGING -DIS- 
TRIBUTIVE SHIPPING. We supply -AUTO- 
LOADERS -BULK DISKETTES. We guarantee 
•QUALfTY -100% SATISFACTION -F^T TURN 
AROUND. 

MEGASOFT 
P.O. Box 710 
Freehold. NJ. 07728 

1-800-222-0490 201-462-7628 (in N.J.) 


MAILING LISTS 


MAILING LISTS 

Now over 1.750.000 micro owners Select by 
brand; 3S7M Apple. 610M IBM PC, 6 phone ver- 
ified reseller lists including 5,414 stores. VAR's. 
chain buying offices. Unix users. 16,000 com- 
puter companies. Over 75 different micro and mini 
lists. Call/Write Irv lor into. Include your phone 
& type of business. 

TARGETED MARKETING INC.-lrv Brechner 
80x5125 

Ridgewood. NJ 07451 
(201)445-7196 
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MAILING LISTS 


DO YOU WANT TO REACH THE 
KEY HI-TECH DECISION MAKERS 
IN THE SOUTHWEST? 

• We have the most complete up to date 

mailing list of VARs and OEMs for this area. 

• Our list Is updated quarterly. 

If you want to know more about the most cost 
effective list available, call or write: 

Xanthus 

5926 Balcones Dr. #210 
Austin. TX 78731 
(512) 450-0044 

( IKCI K l.'l OS Kt AIM Jt M K\ K l. l AKIt 




SUPPLIES 


LASER CARTRIDGE RECHARGE! 

SSS Save a lot ol money $$$ recharging laser 
printer loner cartridges for Hewlett Packard 
Laseriets. Canon, Apple LaserWriter. Corona. 
QMS. Recharged cartridges are reconditioned 
to work like new but last 20% longer. Money back 
unconditionally guaranteed. Send 540 per car- 
tridge * S3 s/h. Monthly discounts. 

LASER SYSTEMS 
7 North Main.P.O. Box 407 
Kaysvillc. UT 84037 
(801)544-3090 

Laser Toner Cartridges 

Factory new toner cartridges lor HP LaserJet”. 
AppleLaserWnler”. QMS. Canon, and Corona 
laser printers. Three Colors 

Black $82.95 

Brown $96.95 

Blue $134.95 

Visa. MC. COO and PO’s accepted $2.00S/H 
Laser Express” Inc. 

461 Lakeview Dr. W. Mobile, Al 36609 
1-205-343-6646 

1-800-553-8111 


tSElL US YOUR SEMPTY 
TONER (1RTRID6ES SIO 
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PC MAGAZINE 
CLASSIFIED 

mARKCTPLIICC 

the ultimate target market! 


The brand specifiers who read PC Magazine don’t have 
the time to shop around, their only concern is getting what 
they need as quickly as possible. 


They’ll DIRECT their attention to 
PC Magazine Classified Marketplace 

For them PC Magazine Cla.ssiried Marketplace’s Direct- 
Respnnse/Display Ad format represents a fast, easy and dost 
effective metliod of product acquisition. They know it will 
have the products they need and the information they want 
regarding price, volume discounts, specifications and 
delivery. 

If you think that ,vour business can benefit from the 
:i75.obo brand specifiers who read PC Magazine . . . YOU’RE 
RIGHT! 


So take DIRECT action and 
caU (212) 503-5115 


IBM STYLE BINDERS, SLIPS 

Complete program packaging line 0-ring clolh 
binders, slip cases, floppy pages, game portlo- 
lies. Continuous paper with three large holes. 20 
lb. to go in binders. Blank disk envelopes Func- 
tion key cards leH user your F1-F10 meanings 
Low prices on floppy disks. Catl. write for prices. 
FREE Catalog Fast service, low prices. 
ANTHROPOMORPHIC SYSTEMS LIMITED 
376 E St. Charles Road 
Lombard. IL 60148 
(312)629-5160 1-800-DEAL-NOW 


TO Pl.ACK YOL K 
AD IN 

PC Maga/inc 
Cla-ssilled 
Marketplace 
Call ( 212 ) 503-51 15 


a. ' 
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For Your Home 
or Office!! 


Acoustical Enclosure 

- 85% reduction of printer noise 

• Designed for 80 column printers 

• Stylish, lightweight enclosure with 
plexiglas® window 

- Shipped UPS fully assembled 

• Free shipping in the U.S. $1 1 9.00 


Printer Stand 

• Convenient, space saving paper 
storage 

• Slotted for bottom feed 

• Attractive smoked plexiglas® 

- Free shipping in the U.S. 

15” for 80 column width $29.00 
24” for 132 column width $39.00 


Toll free 1-800-824-7888, Operator *580 
24 hours or Call (617) 425-2311 
Thermo-Fab Corporation 
Wallier Road, Shirley, MA 01464 








PC PRCOJCT INDEX 
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Coming up 


LASER PRINTERS The high cost of 
laser printers once made them almost pro- 
hibitive for companies on a tight budget. 
But now you can have the power of a laser 
printer for a lower price. QMS, Epson, 
Okidata, and Ricoh ate all producing laser 
printers for under $2,500. We’ll also ex- 
plore laser-printer-sharing devices that can 
save you dollars by letting you hook up 
several PCs to one printer. 

CONNECTIVITY RETROSPECTIVE 

As our year-long connectivity series con- 
tinues, author Frank J. Derfler, Jr., takes 
time out to recap the information he has 
I presented and the conclusions he has 
reached. Local area networks from 
AT&T, Fox Research, Gateway Commu- 
nications, IBM, Novell, Protron, Stan- 
dard Microsystems, Tallgrass, Texas In- 
struments, Orchid Technologies, 3Com, 
and Invisible Software are highlighted. 

WORD PROCESSOR UPDATE 

Once you get to the top, how do you stay 
there? By improving yourself again and 
again. Merv Adrian sorts through all the 
confusion about decimal-point updates 
and reports the up-to-the-minute states of 
MultiMate, Microsoft Word, IBM Dis- 
playWrite, OfficeWriter, WordPetfect, 
and XyWrile. 

SECURITY THE HARD WAY 

Everyone is familiar with the various ways 
that software security programs can pro- 
tect your PC’s files, but designers of hard- 
ware security methods haven’t been idle. 
Richard Aarons looks at a number of gad- 
gets, from sophisticated encryption cards 
to good old locks and keys, that will foitify 
your computer. 

lO-MHz COMPUTERS Thereisanew 
category of AT compatibles emerging: the 
1 0-MHz machine. Winn L. Rosch reviews 
the latest from PC’s Limited, Kaypro 
Corp., Computer Direct, AST Research, 
and Proteus. CS 
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THE COMPLETE BUSINESS PAC 


The frve «sstfitul modules for all small 
businesses 

• GENERAL LEDGER 

• PAVROa 

• ACCOUNTS RECEIVABLE 

• ACCOUNTS PAYABLE 

• JNY’ENTORY CONTROL 

The Complete Business Pac SW.95 


Symphony 


READY-TO-RUN 
APPLICATIONS 
PACKAGES FOR 
LOTUS* 1-2-3'“ 

J AND SYMPHONY ' 


PERSONAL/BUSINESS PAC 


Contains all the essmtuls for business, home 
or personal use. 

• CHECK REGISTER CONTROL 

• TELEPHONE DIRECTORY 

• .MAIUNG UST MANAGER 

• THE BUSINESS HOME ACCOUNTANT 

• CREDtrCARD MANAGER 

• BANK ACCOUNT MA.NACER 

Prrsonal'BusinefS Pac S99.9S 


All the major functions lor evaluation, 
selection and management of your investment 
portfolio 

• PORTFOUO VALUATION 

• BOND CALCULATIONS 

• FlIDRE PRICE PROJECTIONS 

• FINANCIAL RATIOS 

• STOCK MARKET ANALYSIS 

• CASH MARKET PORECASTI.S'C 

Slock Pat $99.95 


BUDGET ANALYSIS PAC 


For accountants, investors and small 
businesses that want to present professional 
statements to their clients. 

• BALA.NCE ^EET PREPARATION 

• COMPARATTVE INCOME STATEME.NTS 

• FINANCIAL RATIOS 

• CASH FLOW ANALYSIS 

Budget Analysis Pk $99 95 
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LOAN APPLICATION PAC 


Cakulales and prints all interest, mortgage 
and savings calculations. 

• LOAN AMORnZATlOS SCHEDULE 

• MORTGAGE-REAL ESTATE CALCUUTION 

• CASH FLOW' ANALYSIS 

• PRESEN1 FlTl'RE PAYMENT 

• INVESTMENT ANALYSIS 

• LEASING 

Loan ApplKatwn Pat $99.95 


DEPRECIATION PAC 


• DEPRECIATION ACCELERATED COST 
RECOVERY SYSTEM 

• STRAIGHT UNE DEPRECIAnON 

• SUM OF THE YEAR'S DIGITS 

• DOUBLE DECUNING BALANCE 

Depreculion Pac $99.95 
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I SERVICE CARD 
















Our Copy Stand will change 
the way you see things. 



Do you dread word processine and data entry? Are you tir ed 
of wearing out your eyes and neck looking back and forth 
between the papers on your desk and your place on the screen? 
Focusing and refocusing, all day long? 

Give yourself a break. Get a Kensington Copy Stand. It puts 
your notes right next to the screen, directly in your line of 
vision, to make your word processing and data entry quicker, 
easier, and more accurate. 

It's easy to install on any monitor with the double-sided 
adhesive provided. It's fully adjustable in all directions. It comes 
with a copy clip and line follower. And, best of all, it's only $29.95. 

The Kensington Copy Stand —just one of the many ways we 
make computing easier. For more information, or a dealer near 
you, call (800) 535-4242. In NY, call (212) 475-5200. Or write 
Kensington, 251 Park Avenue South, NY, NY lOOIO. 

CIRCLE 272 ON READER SERVICE CARD 

0967 Kensington Microwarc Lid 




Manufacti^ng Company. Inc. 



Universal Printer Stand 

Save Space, Save Money...Only ^9'’° 


The new PS-1 Universal Printer Stand trom Curtis holds any 
printer, standard carriage or wide, saves valuable work- 
space, and costs only $19.95. The PS-1 uses no more desk- 
top space than the printer itself, and provides storage for 
input paper underneath the printer. Plus, a removable 
paper troy automatically stacks output. 


Besides saving space, the PS-1 holds the printer at a slight 
pitch, to improve line of sight, saving you neck and eye 
strain. Give yourself more room to work, and a system 
setup that's more efficient and organized: The FS-1 Univer- 
sal Printer Stand from Curtis — the experts in accessories. 
#PS-1 Retail.. .$19.95 


Curtis products are available nationally from leading Dealers, Distributors, and Retail Chains. 

In Canada: Micro computer Products, P.O. Box 235, Ajax. ONT, Canada LIS 3C3, (416) 427-6612 


Fits all printers, 
standard carriage 
or wide 


Conveniently stores 
paper underneath, 
improves line of sight 
to prihtout, removable 
paper tray catches and 
folds printouts 
automatically. 



For the Curtis dealer nearest you call (603) 924-3823 


Improves 
line of sight for 
portable computers tool 


Totally universal. 

Heavily constructed 
components, colored 
and textured to match 
or complement all 
microcomputer systems. 


Itonufacturtng Co mpany. Inc. 

CUlTiS 

305 Union Street, Rsterboroogh, NH 03458 



